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GLASS MASTER DISCS
NOW READY FOR DELIVERY

917-D has a removable

Presto 17V4" Glass Base
Master discs are now in
stock awaiting your order.
Transcription manufactur-
ers have been processing
samples of the Presto Glass
Master for several months
and reportit perfectin every
respect, easily adapted to
their plating equipment,
thick enough (.135") for
safe handling and having
the exceptionally quiet sur-
face characteristic of all

Presto discs.

The Presto 171" Master

is made in two styles. Type

metal center insert to allow
its use with overhead cut-
ting mechanisms driven
from the center of the turn-
table. The 917-E has a solid
insert for tables having in-
dependent cutting head
drive (Presto 8-C).

Priced only slightly high-
er than previous aluminum
master discs. Sold by Gray-
bar Electric Company and
leading radio parts distrib-
utors throughout the United

States and Canada.

In Othor Citios, Phone ... ATLANTA, Jack. 4372 « BOSTON, Bel 4510

CHICAGO, Her, 4240 « CLEVELAND, Me. 1565 « DALLAS, 37093 « DENVER,

Ch. 4277 « DETROIT, Univ, 1.0180 « HOLLYWOOD, Hil. 9133 « KANSAS

R E c n R n l " G c 0 n P CITY, Vic. 4631 « MINNEAPOLIS, Aflontic 4216 « MONTREAL, Wel. 4218
®  PHILADELPHIA, Penny. 0542 « ROCHESTER, Cul. 5548 « SAN FRANCIS-

242 WEST 55th ST. N.Y. O, Yu.0231 » SEATTLE, Son.2560 + WASHINGTON, D.C., Shep. 4003
World’s Largest Manufacturers of Instantaneous Sound Recording Equipment aad Discs
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voltages shifted 90 electrical degrees.
Simplified electronic  differentiating
circuits are described by Otto H.
Schmitt and Walter E. Tolles in an
article entitled “Electronic Differentia-
tion” in the March 1942 issue of The
Review of Scientific Instruments.
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Fig. 1-—Mutual inductance differentiator

Two general methods have been em-
ployed. The first uses a coupled cirecuit,
as shown in Fig. 1. The voltage in-
duced in the secondary of a pure mu-
tual inductance varies in direct pro-
portion to the time rate of change of
current in the primary.

dl,

dt’

where V. is the secondary induced
e.m.f., M is the mutual inductance and
I, is the primary current.

The second uses a series circuit of a
condenser and resistor, as shown in
Fig. 2. The current through the con-
denser varies directly with the time
rate of change of potential across the
condenser.

Vs=M

l/l/ ' dy
1= di ¢ dl
where [ is the current through the
condenser, ¢ is the charge on the con-
denser, V is the potential difference
across the condenser plates and C is
the capacitance of the condenser.
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Fig. 2-—RC differentiator
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For applications of the first method,
it is necessary that the current through
the primary be directly proportional to
the instantaneous value of the im-
pressed voltage. This requires a large
resistance in series with the primary,
which may be accomplished by the use
of a pentode with high dynamic plate
resistance. The linearity of the pent-
ode circuit is improved by using an un-
bypassed biasing resistor R,.

The second, or condenser method, is
the simpler of the two, and is applica-
ble where a large but not extreme range
of frequencies has to be handled by the
circuit. The form of differentiator
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Maddox S

DAC’s make the difference in displays.

Some really clear, sharp pictures
are being generated for demanding
computer CRT Display jobs like Air
Traffic Control, Avionic Heads-Up,
and others.

To get sharp, clean output on
high speed X-Y deflection displays you
have to start with good spot definition
and intensity and then dnive it with a
clean deflection signal. And that's
where high-speed display DAC'’s
come In.

Here’s how.

Display DAC's convert digital
position commands to analog voltage
levels which will position the spot on
the CRT face. New commands are
usually clocked in at a steady update
rate. The spot is positioned to the start
of a line or character and then moved by
progressive commands to draw the line.

If the DAC's behave, all is well,
but often lines wiggle, and show
Intensity variations.

Who's the culprit?

Glitch, (transient spike or bum
in the DAC output) and dtﬁ’erenh'af
non-linearity, (a wrong size step in a
series of steps).
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EdMaddox, Sr. E:gineer A

Display DAC’s are "de-gitched”
to achieve very low output ghtch values,
and are designed to have damn good
differential lineanty.

How to define spec limits?
First, determine maximum allow-
able glitch voltage as measured through
a test filter which simulates your deflec-
tion circuit’s passband. The test filter
1s the key. You can even lump together
the effects of glitch and differential non-
hneanty. Then, ramping the DAC and

comparing its band-limited output to an

2 Y

peaks.

ideal ramp, you can check the errors.
And after himits are set for intensity
variation and wiggle, you can graphically
arrive at ramp error limits for the DAC's.

Among other things.

You can also have an inherent lack
of line fidelity due to the staircase-like
DAC output. Smaller steps through
greater DAC resolution will help. But
beware, for the limits of maximum avail-
able update rate and minimum picture
refresh rate set a resolution limit for line
drawing. We can show you some filter
techniques that can improve ramp fidel-
ity by 10to | or more, solving this
staircase problem.

Settling is really important, too,
and long settling tails must be absent so
that line starting points will land where
you planned.

Things like large-signal settling
time, slew rate, zero offset, large scale
linearity, and scale factor can normally
be obtained much better than available
deflection circuits, so use care; don't
over-specify the DAC'’s. Save your-
self some money.

Talk to the experts.

There are a lot more parameters to
be considered in specifying high-speed
display DAC's, so if you are into this,
or going to be, probably the best
approach is to consult us. After all, we
have standard products such as our
12 or 13 bit DAC's (Models 4014
and 4017), and a lot of display knowl-
edge and real experience. We've built
and shipped more high-speed display
DAC's than anybody else in the world.

Telephone, toll-free (800)
225-7883,inMass.(617) 329-1600.
Or write us, Dedham, Mass. 02026. In
Europe, Tel. 73.99.88, Telex: 25881.
Or write, 1170 Brussels, Belgium.

“W" TELEDYNE
PHILBRICK
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/ HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY

Here’s a no-nonsense approach
to problem solving, a computing
calculator that talks your language
— the algebraic symbols, formulas,
and English language notations
you use in your work. Just enter
your problem as you'd write it,
press the Execute key, and there’s
your answer on the alphanumeric
display or on the clearly
labeled printer tape. Programming
this new 9821 is as easy as
jotting down a formula.

More memory — 167 registers
for user storage, plus an internal
cassette, make the basic 9821 not
just conversational, but powerful.
Powerful enough to solve 16
simultaneous equations — without
the cassette. Slip in the cassette
and you’re only limited by your
programming ingenuity. You can

Qre programs and data on the

New HP 9821:

More Straight Talk...

More Memory.

same tape. And a program linkage
lets you handle any size program
because it automatically calls in
each segment for processing at
the proper time.

And you’ll find other features
that make the 9821 your kind of
calculator: A modular keyboard
that lets you define the functions
of the keys. Complete syntax error
checking to prevent erroneous
entries. Expandable up to 1,447
registers for program or data
storage (according to the way
you allocate it). A programmable
tone signal for error alerts and
progress monitoring. And —
especially important —a complete
line of Series 9800 peripherals.

Perhaps best of all, this
computer-like capability comes
at a calculator price — $4975*.

So take a good look at the 9821.

Send in this coupon for more
information or a hands-on
demonstration.

*Domestic U.S.A. Price Only.

HEWLETT ﬁ PACKARD

Sales. service and support in 172 centers in 65 countries.

PO Box 307 Lovelana Cokorado 80537

/ Please Tell Me More About The HP 9821
O Info Only O Hands-on Demo
I think I can use an HP 9821 for

Name
Company
Address
City

State

Phone

Zip
Hewlett-Packard Co.
\ P.O. Box 301, Loveland., .o. 80537

—— o ————

For a demonstration circle 180 on reader service card

For information circle 1 on reader service card
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SURPRISE!

MIL-qualified LEDs. PINs and
Schottkys right off the shelf.

Now HP can offer you military-qualified LED lamps. PIN diodes and Schottky
diodes right from stock. Our LEDs are just right for applications needing a brilliant,
long-life indicator. Our PIN diodes are ideal for attenuating and our Schottkys are
designed for high level detection. switching or gating. In addition to military-qualified
devices. HP provides standard high reliability test programs. patterned after MI1.-§-19500.
for many more products. For more information. contact your nearby HP field engineer.

HEWLETT @ PACKARD

TYPE T PARTNO. | GOV'TDESIGNATION | MILSPECIFICATION |
SCHOTTKY 5082-2800 JAN/IANTX INST11 MIL-S-19500/444
PIN 5082-3001 JAN/JANTX IN5T19 MIL-8-19500/443
L ice fh
LED LAMP 5082-4420 | JAN/JANTX 1N5765 MIL-S.19500/467 THes and o o o AR .

2 Circle 2 onreader service card Electronics/January 24, 1974
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Highlights

The cover: Artificlal sight for the sightiess, 81

Electrodes implanted in the brain and linked
to photosensors in a glass eye will enable a
blind person to see black-and-white images,
once details of the necessary data process-
ing and LSI techniques have been worked
out. Potentially, cost is low enough to bring
the device within reach of all who need it.
Art Director Fred Sklenar created the cover.

TV-set safety issue flares up again, 70

The Consumer Product Safety Commission
has TV-set manufacturers fearful that new,
wide-ranging safety regulations will be set
up after February hearings. Makers contend
that shock and fire data is being over-
interpreted, but commission chairman Rich-
ard O. Simpson (p. 14) disagrees.

How best to measure fast pulses, 94

At least six factors, including accuracy, re-
petition rate, and cost, must be weighed in
choosing between the three types of instru-
ment that capture and analyze a fast pulse.

Universal load simulator works over wide band, 102
To assist in the design and testing of audio
and microwave equipment, a new technique
simulates any value of complex impedance
over decade bandwidths.

And in the next issue . . .

A low-cost graphic terminal . . . automotive
radar for actuating safety devices . . . a
new ion implant technology.
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Publisher’s letter

f anyone still needed proof of

the pervasiveness of electronics, we
suggest he turn to page 81. There,
we've detailed how electronics is
helping bring sight to the blind.

Even in its present developmental
stage, the project is a fascinating
one. The University of Utah team
that is working on the artificial-
vision program is not simply trying
to find an alternative to the complex
eye-nerve-brain visual chain, but to
duplicate it.

They see solid-state image arrays
replacing the eye’s retina—actually
attached to and moved by the eye’s
muscles. They see microprocessor
chips, mounted in an eyeglass
frame, decoding the visual data for
transmittal to the brain. And they
see electrodes implanted in the
brain stimulating the sensation
called sight.

In fact, with computers standing
in for the image array and the mi-
croprocessor, the team has not only
succeeded in stimulating visual pat-
terns in the brains of blind volun-
teers, but has also started compiling
data on the multitude of parameters
that need to be pinned down before
going on to device design.

Yet, according to William Do-
belle, who is director of the univer-
sity’s neuroprotheses program, off-
the-shelf components could do the
job. Here’s another example of elec-
tronics technology developed for
one function, say for defense or
space exploration, being ready and
waiting to take on other tasks in the
service of mankind.

he harnessing of electronics
technology is key to the artificial-
eye project, and the composition of

the team of authors reflects that. Its
leader is a biophysicist with an in-
terest in electronics.

The six other team members in-
clude a physical chemist, two physi-
cists, and three electronics engi-
neers. They come from the
electronics industries, having held
such positions as director, associate
director, and technical director of
R&D laboratories. One member of
the team was in a microprocessor
development group, another is in-
volved in computer graphics tech-
nology, and another specializes in
ion-implantation technology. And,
for most of the team members, cir-
cuit design and IC processing are the
everyday challenges.

In fact, our first introduction to
their work was when Solid State
Editor Larry Altman heard about
their processing achievements and
contacted them for details on their
n-channel ion-implantation process.
After talking with them about that,
he asked what they planned to use it
for—and found the application ev-
ery bit as interesting as the process
itself. Details on the n-channel
work, by the way, are scheduled for
publication in the next issue. And as
the project, which may later turn to
the deaf, progresses, you can be sure
we'll keep you posted.

The index of articles published in

Electronics in 1973 will be avail-
able shortly. For a copy, circle num-
ber 340 on the reader service card
inside the back cover.

b it

January 24, 1974 Volume 47, Number 2
92.847 copies of this issue printed

Published every ofher Thursday by McGraw-Hill, Inc. Founder:
James H, McGraw 1860-1948. Publication office 1221 Avenue of the
Amencas, N.Y., N.Y, 10020; second class posiage pes at New York,
N.Y. and additional mailing offices

2 ecitorial, i ‘] Electron-
108, McGraw-Hill Buiding, 1221 Avenue of the Americas, New York,
N.Y. 10020, Telephone (212) 997-1221. Teletype TWX N.Y. 710-581-
szy.cmmms MCGRAWHILLN.Y

ADVERTISING SALES MANAGER: Pierre J. Braudé

ADVERTISING SALES SERVICE MANAGER:
Wallis Clarke

BUSINESS MANAGER: Stephen R. Weiss
CIRCULATION MANAGER: George F. Werner

MARKETING SERVICES MANAGER:
Tomlinson Howland

fimited to persons with active, professional, functional
n gy. Publisher reserves the nght to
without com-

ited

reject non-quali No
plete mnmwd subscriber name, title, or Job funchon, .

Ofticers of the y: John R. Emery,
President; J. Eiton Tuohig, Vice Presider
Gene W. Simpson, Group Pubkisher-Vice President; Sersor Vice Presi-
dents: Ralph Blackburn, Circulation; Walter A. Stanbury, Editonal; John
0. Hoglund, Controller, Dewd G. Jensen, Manulacturing; Gordon L

O,cers of the Corporation: Sheiton Fisher, President, Walace F
Traendly, Group President, McGraw-Hi Publications Compeny and
McGraw-Hill Iformations Systems : Roben N. Landes. Senior
Vice President and Secretary, Ralph J. Webb, Treasurer

Title registersd in U.S. Patent Office; Copyright ©1974 by McGraw-
He, Inc. ANl nghts reserved. The contents of this publication may not be
reproduced either in whole of In part without the consent of copyright
owner

Hil P ions C:

o orge 0 product Of S6TVICES per-
formed. Subscription rales' qualifisd subscribers n the United States
and posseesions, Canade, and Mexco $9.00 one year, $18.00 thvee
yoars; 8l ofher countrios $25.00 per yess, excepl Japan $50.00 per
year and Brazil $40.00 per year, including alr freight  Limeted quota of
subscriptions aveilable 81 higher-than-bamc rate for persons outside of
tisld served, as follows: U.S. and possessions and Canada, $25.00 one
year; all other countries $50.00. Single copies’ United States and pos-
sessions and Canada. 1.00; all other countries. $1 75,

The pubksh .uponmm-\mmlnoouNwYomd-
fice from any subscriber, agrees 10 refund that pan of the subscaption
price applying 1o copies NOt yet mailed. Please send change of address
notices or to F ger; orders 10
C o g at address below. Change of address
notices should provide oid a8 well as new address, including postal 2ip
code number. f possible, attach address label from recent issue. Aiow
one month for change 10 become effective.

Postmaster: Please send form 3579 to Fulfiliment Manager, Electron-
ics, P.O. Box 430, Hghtstown, N.J. 08520.

Electronics/January 24, 1974



the KEPCO JVIK

It's not (hardly) a stripped-down ‘OEM module’ and
we didn’t really design it as just another lab-bench
supply (though lots of people use them that way).

Separate 2" dual range 10:1 meter range - _~" Calibration and
voltmeters and ammeters ; switches improve the matér > zeroing trimmers
monitor current and resolution for small values.

voltage simultaneously.

Mode indicators tell
you whether JMK is
functioning as a

voltage source or as E Crowbar

d — exhaust.
a current source. ‘ 7 Set Adjust (JMK carries
T Crowbar its own
On/off circuit breaker o ~ On Light. cooling

{not a fuse). . 2 system.)
Crowbar J

High resolution 10-turn

voltage and current

controls.

Four units fit
side-by-side in 5%" .
of rack panel space. FRONT VIEW 24-contact plug and socket—carries the voltage

and current programming connections remote REAR VIEW
error sensing, mode flag signal and d-c monitor.

Kepco designed JMK to answer the special needs of the system
designer for practical rack-mount systems power supplies.

The shape of JMK, for example, minimizes precious panel space—four
of them will fit in a 5%" high drawer (Mode! RA—24) which has provi-
sion for slide mounting. The connections to JMK are all at the rear so
they don’t clutter your panel—moreover, they're all p/ug-in That means
you don’t need to fool with a screwdriver and wire-list to mount or
remove a JMK. Just plug it into its prewired cable connector.

Kepco's JMK doesn’t have hot radiator fins protruding in all directions
—nor does it require elaborate derating for the elevated temperature of
jammed systems racks. JMK has its own built-in blower system exhaust-

. ing air (heated only about +15°) directly to its rear. You'll get full out-
~ put from your JMK from -20°C to +71°C, no derating, no baking the
equipment above.

JMK is fully programmable, you can control it with resistance, analog
signals, or digital instruction with up to 12-bit resolution.* JMK, as an
automatic crossover power supply, can be controlled in either mode
with a degree of precision and stability that is close to standards-lab
performance (5 ppm source effect, 50 pPpm load effect, 50 ppm temper-
ature effect coefficient. . .).

Kepco designed JMK for the systems man who needs a full-perform-
ance, programmable power supply to run his test program (on instruc-
tions from the computer) or a stable current source to energize sensitive
circuits, or perhaps an ultra-stable voltage supply to which repeatable
measurements can be referred.

Kepco's catalog contains the full specifications for the 14 JMK models
ranging from 0—6 volts at 5 and 10 amperes to 0—100 volts at 0.5 and
1 ampere. Write to Dept. EK- 14 for your free copy.

K E P D *Using a low-cost digital programming accessory.
D ®

KEPCO, INC. » 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 » (212) 461-7000 » TWX # 710-582-2631 » Cable: KEPCOPOWER NEWYORK
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How to Design Your
Power Supply for $66

You get the complete schematic diagram,
and parts list with operating and installa-
tion instructions when you spend $66 for
an Abbott Model “RN” power supply.
Two years in development, this model rep-
resents the latest state of the art in power
module design. It features close regula-
tion (0.1%), low ripple (0.02%), auto-
matic short circuit and complimentary
overvoltage protection and continuous
operation in a 160°F ambient.

Abbott Engineers followed specific design
criteria in engineering these modules.
First, the electrical design was carefully
engineered to insure that all components
operate well within their limits, under
“worst case” operating conditions. Second,
the thermal design, including case con-
struction, was carefully made to insure
that the maximum temperature limits of
all components are never exceeded. Then
the size and weight of these modules
were controlled to a minimum, without
sacrificing reliability. Finally these units
were thoroughly tested to make certain
that all design and performance specifica-
tions were met.

So, you can build your own power supply
using our schematic diagram if you want
to—but we think we can build it more

reliably and for less cost, simply because
we have been doing it for ten years. Put
our power supply in your system first
and try it. Examine its performance. We
think you will be pleasantly surprised at
the ci:nality, adherence to specifications,
and the reliability you find in the Abbott
Model “RN”.

Any output voltage from 5 to 100 volts
DC with current from 0.15 to 20 amperes
is available. Many of the popular voltages
are carried in stock for immediate delivery.
Please call us for attractive O.EM. dis-
count prices.

Abbott also manufactures 3,000 other
models of power supplies with output

voltages from 5.0 to 3,650 volts DC and’

with output currents from 2 milliamperes
to 20 amperes. They are all listed with
prices in the new Abbott catalog with
various inputs:

60 £y 10 DC, Hermetically Sealed
400 A to DC, Regulated

28 VDC to DC, Regulated

28 VDC to 400 £, 1¢ or 3¢

24 VDC to 60 R, 19

Please see pages 581-593 of your 1973-74 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott Modules.

Send for our new 56 page FREE catalog.

LABORATORIES,
general offices

5200 W. Jefferson Blvd./los Angeles 90016

(213) 936-8185 Telex: 69-1398

6 Circle 6 on reader service card
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eastern office

1224 Anderson Ave./Fort Lee, N.J. 07024
(201) 224-6900 Telex: 13-5332

Readers comment

Testing dynamic memories

To the Editor: In your recent article,
*“4,096-bit memories pose test
woes.” [Electronics. Dec. 20, 1973,
p.65]. I was indirectly quoted as say-
ing that 4k makers won’t be able to
test the memories adequately. But
what [ really said was that if any
form of n? test is found to isolate a
sensitivity problem in a 4k memory,
the maker would be forced to find
alternative shorter test patterns to
isolate it. Any n? pattern required
would probably have to be per-
formed by the user.

I believe that too much emphasis
was placed on the thoroughness of
Galpat as a pattern for testing dy-
namic memories. While Galpat is
an extremely efficient pattern for
static memories, it doesn’t always
seek out the sensitivity problems of
dynamic memories. A better argu-
ment for it might be that the longer
you exercise a4 memory. the more
likely it is to fail. If you isolate the
distinct exercise Galpat performs to
detect a sensitivity problem, you
could generate an alternative set of
shorter patterns that could be exer-
cised with a total execution time of
2n3/2, rather than 2n2, with gener-
ally the same results. Also, most fail-
ures are caused, not by what you do,
but how many times you do it.

These exercises could be: all pos-
sible transitions between all the cells
in a column, all possible transitions
between all the cells in a row. and
all possible transitions between each
cell and all other cells in a different
row and column. Proximity effects
could be better tested by surround-
bit-proximity tests.

The “march” pattern mentioned
in your article consitutes the min-
imum pattern that can be exercised
and still guarantee the functionality
of each cell and the proper oper-
ation of the decoder circuitry.

In summary, a repertoire of pat-
terns should be designed to test fail-
ure modes that are based on knowl-
edge of the design. Other test
patterns can be empirically devel-
oped as problems are uncovered in
actual operating systems.

Philip Burlison
Macrodata Corp.
Sunnyvale, Calif.
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A startling announcement:

TRW's new
Schottky Power
Rectifier

gives a
0.5V forward
voltage drop

at aTj of...125°C!

It that doesn’t startle all power supply designers, failure when Tj reached 100°C. And it was no
nothing will. mystery: the thing melted!

Here's the first, and only, Schottky power rectifier  But this is different. This is made by TRW. After 5
that doesn’t fssst-out at 100°C—let alone, higher!  years R&D to be sure it would work. And it does!
In fact, TRW's new device actually operates ata At 100° At 125° With 35V reverse operating voltage.

Tj ot 125°C with a 0.5Vt at 50 amps. Ask the nearest distributor for TRW's new Schottky
Maybe you have heard discouraging talk about power rectifier. Part number SD 51. Or contact
similar devices made by other companies. Or  John Powers, TRW Semiconductors, an Electronic
tried one, yourselt. It so, you may have experi- Components Division of TRW, Inc.,14520 Aviation
enced “mysterious failures.” Certainly you had Boulevard, Lawndale, California 90260.

TRW/ semiconouctors

These products are available through the following authorized distributors :

Almo Electronics Eastern Radio Corp. Harvey-Michigan Inc. Semiconductor Concepts Inc.
Bell Industries Electronics Marketing Corp. Liberty Electronics Summit Distributor

Cramer Electronics Inc. Elmar Electronics Inc. Powell Electronics R.V.Weatherford Co.

De Mambro Electronics Hall-Mark Electronics Corp. Pyttronics Westates Eilectronics Corp.
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Stacked...with beautiful curves!

(stacked-foil construction with ultra-low impedance, ultra-low ESR, ultra-low inductance)

Revolutionary new Type 432D
COMPULYTIC® Aluminum Elec-
trolytic Capacitors offer capaci-
tance values to 100,000 xF with
equivalent series resistance of
typically less than 0.001 ohm and
inductance of only 1 nH in a 3" x
55" case. This same capacitor
will handle 93 amperes of ripple
current at 65 C and 1 kHz.

Impedance limits at 10 kHz are
as low as 0.001 ohm with typical
values of only half of the speci-
fied limits.

Now available in two additional smaller case sizes for space-saving applications
in smaller-wattage power supplies, with typical impedance of five milliohms.

For complete technical data, write for
Engineering Bulletin 3443 to: Technical
Literature Service, Sprague Electric Co.,
35 Marshall Si., North Adams, Mass. 01247,

Terminals are ideal for use with
laminated-bus power distribution
systems found in modern EDP
equipment, where the low ESR
and impedance of Compulytic ca- '
pacitors help insure continued
operation of logic circuits even |
during momentary power outages. |

Sprague Type 432D Capacitors l
are available in nine voltage rat-
ings from 5 to 50 volts d-c, and '
are designed for operation over
the temperature range from —40
to 485 C.

43212280

SPRAGUE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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40 years ago

From the pages of Electronics, January 1934

Cathode ray television

From an engineering standpoint
television is approaching a reality,
brought into existence by tech-
nicians previously engaged in com-
munication work in general, and in
radio communication in particular.
Television is communication, or the
transmission of intelligence from
one point to another. Webster’s def-
inition of intelligence is “‘informa-
tion communicated,” and one of the
well-known mediums of communi-
cating information is speech. The
fastest speech is about 200 words a
minute. It covers a frequency range
up to 5,000 cycles at least, and for its
transmission requires an air channel
10 kilocycles wide. For television
transmission at about 24 frames or
pictures a second, or 1440 per min-
ute, the channel required is around
two megacycles, or 200 times wider.
This television channel then would
accommodate 40,000 words a min-
ute. In other words we transmit one
picture or frame for the cost of 28
words of air space.

For a long time, many decades in
fact, television has existed in prin-
ciple at least and in facsimile trans-
mission. But not until certain inher-
ent limitations of disc scanning and
reproducing were overcome did
television become a reality. The old
disc employed what could be called
instantaneous scanning; the signal
output was proportional to the time
integral of light intensity over a very
short period of time, during which
the light from the picture element
passed through the hole in the disc,
and on to the photocell. Dr. Zwory-
kin’s iconoscope integrates the light
intensity of a picture element over
the time of an entire picture frame.
A detailed description of this cath-
ode ray principle of scanning has
been presented to the Franklin In-
stitute and will soon appear in their
journal. The inverse of the icono-
scope—the kinescope—has also been
described and treated at length.

In broadcasting technique we
deal purely with harmonic waves.
These have always been of certain
duration—a few cycles in most limit-
ing cases.
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New options & accessories

Low ohms
2 and 20q, current
0.001Q 10A cont.
resolution 20A
momentarily

High

Carrying Dust
cases cover

Fluke adds MEASURE
POWER

Recharge -
able
battery
pack

High Clamp on
voltage AC current
probe,

1kV te 40kV

Digital
printer
output

Options and accessories already available

The best sélli

. digit DMM.

Now even better

More new options & accessories. New AC/DC high cur-
rent option lets you measure 10 Amps continuously or up
to 20 Amps momentarily. New low ohms capability with
2 and 20 ohms full scale ranges provides maximum reso-
fution of 0.001 ohms. New RF measurement capability
available with low cost probe.

The Fluke 8000A Digital Multimeter brought a new stand-
ard of excellence and reliability to the low cost field.
Today, with expanded capability, the 8000A brings that
standard to even more of your measurement applica-
tions.

And don’tforget what you get in the standard instrument.

With or without options and extras, the Fluke 8000A is
the best digital muitimeter for the money. You get a basic

dc accuracy of 0.1%. You get 26 ranges to measure ac/
dc volts from 100 microvolts to 1200 volts, current from
100 nanoamperes to 2 amperes and resistance from 100
milliohms to 20 megohms.

We back the instrument with a guaranteed 20,000 hour
Mean Time Between Failures. We expect you'll get
56,000 hours service . . . roughly the equivalent of 15
years everyday use.

Or the options already offered.

The option list includes in addition to those described
above, a rechargeable battery pack, digital printer out-
put, deluxe test leads, 40 kV high voltage probe, 600
ampere ac current probe, two types of carrying cases,
dust cover and rack mounts.

For data out today, dial our toll-free hotline, 800-426-0361

In the continental U.S., dial our toll free number 800-426-0361 for the name and address of your nearest local

source. Abroad and in Canada, call or write the office nearest you listed below, John Fluke Mfg. Co., Inc., P.O.
Box 7428, Seattle, Washington 98133, Phone (206) 774-2211. TWX: 910-449-2850. In Europe, address Fluke Neder-
land (B.V.), P.O. Box 5053, Tilburg, The Netherlands. Phone 013-67-3973. Telex: 844-52237. In the U.K., address
Fluke International Corp., Garnett Close, Watford, WD2 4TT. Phone, Watford, 33066. Telex: 934583. In Canada,

address ACA, Ltd., 6427 Northam Drive, Mississauga, Ontario. Phone 416-678-1500, TWX: 610-492-2119.

FLUKE
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relies upon a condenser C to provide a M———————— = ——————r —
current proportional to the time rate 3
of change of signal voltage V. The
potential drop across R, connected in
series with the condenser, is propor-
tional to the current and hence pro-
portional to the time derivative of the
input voltage. The above statements
are made with the assumption that the
impressed potential is unaffected by
the differentiator circuit. This requires
> -
the resistance is much less than the Z rOfKSSIO”d/ nglgs
capacitive reactance at all working
frequencies. The first condition can
be met by supplying the differentiator c o M P 0 N E N T s
from a circuit of reasonably low im-
pedance, such as a low resistance radio
tube plate circuit; the second, by choos-
ing suitable values of R and C. The au-
thors reccmmend a value of R equal to
the dynamic plate resistance of the
vacuum tube and a value of C such that

that the input circuit have a low in-
ternal impedance as compared to that
the voltage drop across R shall never
exceed 1/30 of the impressed voltage.

of R and C. They further assume that

*
, Ruggeoedly

— : Constructed
Fig. 3. Feedback type differentiator

The largest error, which is due to and A ""l’“’ ble

neglecting the voltage drop across the
differentiating resistor, can be elimin-
ated if a voltage equal to it, but in
phase opposition is fed back into the
differentiator circuit. This feed-back
can be accomplished with a circuit
shown in Fig. 3.

(o Your Exactling
Government

Spocifications

e HE STANCOR PROFESSIONAL SERIES
The Relaxation Amplifier TRANSFORMERS are unigue and comnserva-
THE WELL KNOWN CIRCUIT of the relax- tively designed to meet the most exacting needs.
ation oscillator is incorporated in the 1 . . e
form of a pulse relay called a relaxa- May be mou.nled with terminals either above or
tion amplifier. It is deseribed in an below mounting surface. When sub-panel mounting

article by Dr. Martin Wald in The
Wireless Engineer of December, 1941.

By the addition of a diode rectifier to bly, wiring and testing. All are tropic impregnated,
the two tube relaxation oscillator of
Abraham and Block, an interesting cir-

is used, cabled wiring is easy, providing quick assem-

then potted in moisture-resistant compound for

cuit results, called a relaxation ampli- trouble-free service.

fier by the author. The diode is inserted

between the output and input, (see Fig. r T oQ S -
1) thus the feedback current can pass I'he extreme flexibility -of these .bTAN(AOR Tl'alth
only in one direction and no oscillation formers makes them highly desirable for use in

will occur. Should any small voltage
impulse be impressed on the input with
the grid positive, relaxation oscillation amplifiers and many other electronic devices.

will be produced. These oscillations,

however, will be interrupted as soon as

the current through the diode rectifier SEND IN FULL DATA ON YOUR TRANSFORMER PROBLEMS FOR PROMPT QUOTATIONS

a5 i, o STANDARD TRANSFORMER

production runs of communication eguipment,

after a half cycle.

For maximum sensitivity and stable ‘(\m‘; ]
operation, the feed-back‘ through the STA_QICOR «e CORPORATION -«
diode capacity is neutralized by means =g 1500 NORTH HALSTED STREET. .. CHICAGO

of the condenser C,. The operating
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AMD-approved MOS parts aren’t your
ordinary run-of-the-mill second-source
devices. We start by picking the most
popular designs on the market. Then —
because we just can’t leave well enough
alone — we make them better.

Before you buy any MOS parts,
be sure they're AMD-approved.

When you're shopping for MOS, take
our list along. It shows our versions of
more than 20 of the most popular MOS
devices on the market. Every one 18
built to MIL-STD-883 at no extra charge.
Every spec is guaranteed to be as good
— or better —than the original. Every
part is available for immediate delivery.

Yes, we're in MOS for keeps. And
we’ve gotten so good at making other
people’s designs better, we’ve become
the preferred source. If you want spec
sheets or app notes, call or write and
we’ll rush them to you.



Official AMD-Approved
MOS Parts List

(as of January 1, 1974.)

Am1002 Dual 128-Bit Static Shift Register =~ Am2512 1024-Bit Dynamic Recirculating
AmTi01A 256-Bit Random Access Memory Shift Register

Amt01A1  256-Bit Random Access Memory ~ Am3341 64 x4-Bit FIFO Memory
Am1402A  Quad 256-Bit Dynamic Shift

Register For improved performance, use:

Am1403A  Dual 512-Bit Dynamic Shift Am2802 10 MHz Quad 256-Bit Dynamic
Register Shift Register

Am1404A  Single 1024-Bit Dynamic Shift Am2803 10 MHz Dual 512-Bit Dynamic
Register Shift Register

Am1405A  512-Bit Dynamic Recirculating Am2804 10 MHz Single 1024-Bit Dynamic
Shift Register Shift Register

Am1406/1506 Dual 100-Bit Dynamic Shift Am2805 512-Bit Dynamic Recirculating
Register Shift Register

Am1407/1507 Dual 100-Bit Dynamic Shift Am2806 1024-Bit Dynamic Recirculating
Register Shift Register

Am2505 512-Bit Dynamic Recirculating Am2810 Dual 128-Bit Static Shift Register
Shift Register Am2841 64 x4-Bit FIFO Memory

(To'be continued...)

AMD MOS: One more reason why
we're going to be the sixth largest maker

of integrated circuits in the United States
by 1975.

Advanced Micro Devices, Inc. 0
(#15, going on #6.)

Advanced Micro Devices, Inc. 901 Thompson Place, Sunnyvale, California 94086 / TWX 910-339-9280/ TLX 346306.

For product or sales information, call the AMD sales representative nearest you. In Sunnyvale, Bill Seifert at (800) 538-7904 (toll-free
from outside California) or (408) 732-2400. In Upstate New York, Tom Sapere at (315) 463-8592. In the eastern United States, Steve
Marks or Jack Maynard at (516) 484-4990; in Washington/Baltimore, Ken Smyth at (301) 744-8233; in Boston, Paul Macdonald at
(617) 861-0606. In Mid-America, Chuck Keough at (312) 297-4115. In the Los Angeles area, Steve Zelencik or Russ Almand at
(213) 278-9700. In the Northwest, Shel Schumaker at (408) 732-2400. In the United Kingdom, Des Candy at Herne Bay (Kent) 61611.
And in Germany, Hermann Lichotka at (0811) 594-680
Advanced Micro Devices is distributed nationally by Cramer and Hamilton /Avnet Electronics.
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e Independent control of
pulse high and low levels

e Pulse amplitude to 5 volts

e Output window +5Vio-5V

eLess than 1 ns risetime

0250 MHz rep rate

The Tektronix PG 502 Pulse
Generator is a high performance
instrument ideal for designing,
testing, or maintaining the logic
circuitry in high-speed digital com-
puters, and similar applications. It is
a general purpose signal source
with rise and fall times less than

1 ns. Both the pulse duration and
period of the PG 502 output can be
controlled and independent control
of the pulse high and low levels is
offered. The trigger circuitincludes
external trigger input, manual trig-
gers, and pre-trigger output.

Signal Sources:
Another way to think

of Tektronix

Tektronix offers a range of signal
sources in addition to the PG 502.
FG 501 Function generator;
0.001 Hz to 1 MHz, five wave-
forms
FG 502 Function generator;
0.1 Hzto 11 MHz, 25 nsrise
and fall, five waveforms . . ... $ 425
PG 501 Pulse generator; 5
Hz to 50 MHz, 3.5 ns rise and

fall
PG 502 Pulse generator;

250 MHz, 1 ns rise and fall,
independently controllable
logic 1 and O levels
PG 505 Pulse generator;
100 kHz, 80 V floating output,
independently variable rise
and fall times
RG 501 Ramp generator;
10-us-to-10-s ramp, with four
scope type trigger controls . .$ 175



SG 502 RC oscillator; 5 Hz
to 500 kHz, sine and square-
waves, 0.1% distortion

SG 503 Sinewave oscillator:
regulated, constant-amplitude
variable from 250 kHz to 250
MHz

TG 501 Time-mark generator;
1-ns-to-5-s markers, measures
timing errors with resolution
within 0.1% over timing-error

rangeof 7.5%............. $ 650

Signal sources are just one
category of instruments in the
Tektronix TM 500 Series. Presently,
24 general purpose modular test and
measurement instruments are avail-
able including digital counters,
digital multimeters, power supplies,
signal processors, and CRT

Digital Multimeter
Price, $395

monitors. These interchangeable
instruments plug into power units
with single ($115) or triple ($150)
compartments. In the triple compart-
ment power unit, the modules can
be interconnected via a common
interface board and optional rear
panel connectors. This results in
increased intermodule capabilities
and can actually produce a
synergistic effect. The modularity
feature also saves bench space.
The TM 500 Series is based on the
latest technology and proven
principles developed in building
oscilloscopes.

Send for a free brochure and
spec sheets on signal sources,
and Tektronix other TM 500 test
and measurement instruments.
They’re all new ways to think of
Tektronix!

Pulse Generator
Price, $995

!
|

VAGIABLE]
. -PERIOD

Sus Sus
s 1ous

wow HIGH
LEVEL -C LEVEL

g
+ TNIGDURATION
INPUT

Write: Tektronix, Inc.

P.O. Box 500

Beaverton, Oregon 97005

In Europe write:

Tektronix Ltd.

P.O.Box 36

St. Peter Port, Guernsey, C.I., UK.

TEKTRONIDC
- committed to
technical excellence

Counter
Price, $1,195

TEKTRONX

—

FUNCTION
FREQUENCY A

' RATIO A B

4 IVIIYSA 0
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Torauze A

[*umction]
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SWITCH

ENGINEERING

HANDBOOK

AN EASY-TO-READ
NEWLY EXPANDED
TECHNICAL CATALOG OF

INDUSTRY'S MOST
COMPLETE SELECTION

MINIATURE
ROTARY
SWITCHES

INCLUDING MILLIMETER
CONVERSION DRAWINGS OF
EVERY RCL SWITCH!

General Sales Office

RCL ELECTRONICS, INC.
700 South 21st Street
Irvington, New Jersey 07111
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People

Simpson foresees TV
safety standards

“I’ll tell you what one commissioner
thinks—myself. There will be Fed-
eral standards for shock and fire,”
declares Richard O. Simpson, chair-
man of the Consumer Products
Safety Commission (CPSC). Simpson
indicates that he
expects other !
commissioners

to concur in
mandating TV
safety regu-
lations [see p.

70]. He says that
standards are s\
needed because

commission data
suggests that Tv
sets are causing
too many in-
juries, and in
some  cases,
deaths, by fire
and shock.

il \»

Home safe. CPSC chief Simpson says his
group will mandate TV-safety rules.

ment and Budget over whether or
not he should disclose his budget
negotiations with that office.

Before he became chairman last
May, Simpson was acting Assistant
Secretary of Commerce for Science
and Technology. He made the
switch “principally because I was
asked,” he says. “It’s a presidential
nomination.” Prior to joining the
Commerce De-
partment in
1969, he was a
group vice presi-
dent with the
Rucker Co.,
QOakland, Calif,
and had oper-
ated his own en-
gineering firm in
San Francisco.
Born in Inde-
pendence, Mo,
he received his
electrical engi-
neering degree
from the Uni-
versity of Cali-
fornia at Berke-

But, “industry
has no need to be afraid of us,” the
43-year-old electronics engineer
says, because ‘“our investigation
arose out of an obvious problem”—a
sentiment not likely to assuage in-
dustry anxiety. By this, Simpson
means that safety data supplied by
set makers, as required by law,
shows “well over 100,000 different
sets with defects in them such as to
cause a substantial product hazard”
since the commission began oper-
ations last May. He adds, though,
that the same law requires manufac-
turers and other interested parties to
have a close hand in the writing of
any new regulations, should the
commission, as it appears likely, de-
cide to do so.

The Tv-safety probe is one of
many that the cigar-smoking chair-
man will head in the months to
come, a direction that will make the
body increasingly controversial in
some industries. But Simpson, who
says he’s worked long hours all his
career, seems to relish his role. Simp-
son seems intent on running a very
independent regulatory agency. He
already has had public scrapes with
the White House Office of Manage-

ley, studied law there, and did
graduate work at Stanford Univer-
sity while working with Sylvania’s
Electronics Defense Laboratory on
electronic-countermeasures gear.

Ledley builds new
medical electronics

Having developed a digitally en-
hanced X-ray scanner that gives
sharp color cross-sectional views of
the body [Electronics, Oct. 25, p. 32],
Robert S. Ledley of Georgetown
University Medical Center is busy
these days getting it installed.
What's more, good as the scanner
appears to be, he’s already thinking
about improvements—a complete
set of scans can take up to 5 min-

“ utes, so “you don’t get a great pic-

ture of ‘the heart and lungs,” he ob-
serves. But Ledley believes he can
use the scanner principle to create
an instrument that can let doctors
better monitor a patient’s moving
heart and lungs.

Professor of physiology and
biophysics at the center and presi-
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Don't overdraw.
Use these

The snappy restoration
shortcut.

Why waste time retracing
yourold, battered drawings?
Restore them by making
sharp, clean photographic
reproductions on Kodagraph
film. Weak lines come back
strong and clear. Stains
virtually disappear. And in-
stead of gray lines on yellow,
you'll have snappy, con-
trasty, black-on-white prints.

The drop-of-water
shortcut.

Why retrace the whole de-
sign for a few revisions? Just

order a second original on
Kodagraph wash-off film.
Then use a drop of waterand
erase unwanted details.

Draw your design revisions
on the film and you're done.

The multiplication
shortcut.

Why draw the same detail
over and over? Kodagraph
film will do the job for you.
That way you draw the de-
tail just once. Make as many
photoreproductions as you
need. Cut them out, paste
them down, and make a

Kodak shortcuts:

Kodagraph film print of the
paste-up.

Now you have a superb sec-
ond original for subsequent
printmaking.

Get the facts
from Kodak.

Drop us aline for more facts
on how you can reduce draft-
ing time and save money
too, with Kodagraph films
and papers. Eastman Kodak
Company, Business Systems
Markets Division, Dept.
DPS531, Rochester, N.Y. 14650.

Kodak products for engineering data systems. W

Electronics/January 24, 1974

Circle 15 on reader service card 15



bast
moulded

Encapsulated

in cast resin under
vacuum to eliminate
air inclusions.

Advantages:

Small physical size;
high resistance to
moisture, favourable
a. c. characteristics.
Voltage ratings

up to 1000V d.c.

For stringent

requirements.
Please send for ®
our latest
catalogue.
TN
16 Circle 16 on reader service card

Types:
WIMA MKS 3 Metallized
polyester capacitors

for 100 and 250 vV d.c.
0.022 uF...0.47 uF.

WIMA FKS 3

Polyester film and metal foil
capacitors for 160 and
400V d.c.1000pF...0.1uF.
WIMA FKC3
Polycarbonate film and

|

metal foil capacitors suitable |

for frequency divider
circuits. Close tolerances
available. 160, 400, 630
and 1000V d.c.

100 pF...01pF.

WIMA FKS 2 min.
Polyester film and metal foil
capacitors, subminiature,
suitable for very small
equipment. 100V d. c.

from 100 pF ... 0.047 yF.

WILHELM
WESTERMANN

Spezialfabrik

fur Kondensatoren
Augusta-Anlage 56
P.O. Box 2345

D-68 Mannheim 1
Fed. Rep. of Germany
Tel.. (621) 408012

|

|

People

dent of the affiliated not-for-profit
National Biomedical Research
Foundation, Ledley heads a 20-per-
son shop devoted to developing
medical electronics devices like
these. Another current interest is
computerizing thermographic ma-
chines which would give doctors ob-
jective measurements for two imme-
diate applications, early detection of
breast cancer and incipient stroke.
“In dermatology, this would be even
more important” as a means to spot
skin cancer, he adds.

Computer-aided. In more general
terms, Ledley would like to get into
computer-aided diagnosis and prog-
nosis. In fact, a fundamental part of
his work has been in computerized
pattern-recognition techniques. His
group built the first flying-spot
scanning microscope, he says, and
has produced an automated
chromosome analyzer and a com-
puter-controlled microscope, which
are sold through a “very small com-
pany” he also runs. Dividing pat-
tern-recognition into the three
phases of feature extraction, classifi-
cation, and clinical trials, Ledley
says “we're a third of the way there”
in 12 different applications. includ-
ing moving-picture X-rays of the
heart, measuring the volume of the
lung in detail, pap-smear analysis,
and electron-micrographic analysis
of nerve synapses.

To the common complaint that
there aren’t renaissance men around
in this technologically specialized
aged, one might consider the 47-
year-old electronics researcher’s ca-
reer, which reflects his many inter-
ests. While attending both New
York University College of Den-
tistry and Columbia University, he
earned a doctorate of dentistry and
an M.A. in mathematics.

He conducted pioneering work on
digital computers while associated
with the National Bureau of Stan-
dards. Later, as a professor of elec-
trical engineering at George Wash-
ington University, Ledley says he
gave the first graduate and under-
graduate courses on digital comput-
ers and programing. And he has
also written several books about
computers.
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The go-anywhere,
do-anything, easy-on-the-budget
signal source

Exact announces

RANGE HZ
w " 00 o

VAR RANE/ P
/

)
aeaaale

tuacy

P23
oscuuo:con

Yous /o

a new low-cost, fully portable
function generator

Here's the perfect companion for
your portable multimeter or oscitio-
scope. Exact's new Model 191 AC/
DC Function Generator is equally at
home on the bench, in the field op-
erating on its own rechargeable bat-
teries or plugged into your car's
cigarette lighter.

Toss this rugged little signal source
into your briefcase. Its light weight
and small size make it the first truly
portable function generator. It has a
high-impact plastic case, and
weighs just 4 pounds, including bat-
tery pack.

At a surprisingly low cost, the Model
191 and its companion AC Model
190 give you a full range of signal
capability, including sine, square,
triangle. pulse and ramp waveforms,
VCF input, DC offset and TTL puise
output. Frequencies from 0.1 Hz to
1 MHz cover most of your signal
requirements.

Electronics/January 24, 1974

check these
features

OUTPUT: Sine, square, triangle, ramp
and pulse, > 20V pp open circuit,
= 10V pp into 600 ohms.

TTL PULSE OUTPUT: TTL compati-
ble, < 25 ns risetime, will sink 20 TTL
loads.

SINE FREQUENCY RESPONSE: <

0.1 db to 100 kHz, < .5 db 100 kHz
to 1 MHz.

SINE WAVE DISTORTION: Typically
0.5%.

SQUARE WAVEFORM: Rise and fall
time < 100 ns.

VCF INPUT (Voltage Controlled Fre-
quency): Accepts d-c to wideband
ac frequency modulation; approx 5V
input for 1000:1 {three decades) fre-
quency control.

RAMP/ PULSE
R

€ Al
»
£< Q‘
g :

DC OFFSET: Variable = 10V.

VARIABLE TIME SYMMETRY: For
ramp and pulse operation.

SIZE: 73" wide x 2% " high x 812"
deep.

Model 190 (AC) $245

Model 191 (AC/DC) $350 complete
with rechargeable battery pack and
charger. f.o.b. Hillsboro, Oregon

(A Subsidiary of Danalab, Inc.)
BOX 160, HILLSBORO, OREGON 97123
(503) 648-6661 TWX 910-460-8811
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TI’s unique modular build-
ing block construction permits
custom configurations at
minimal cost.

Standard .150 inches travel
with 2.0 ounces actuating
force. Also available with .100
inches travel and lower profile.

High quality double shot "
molded thermoplastic keytops
available in many colors. Or

you can buy keyboards alone.

\
Keyswitch materials and a Fully assembled on a circuit
high length-over-diameter board to reduce your
ratio provide the smooth, assembly costs.

quality feel necessary for
professional users.

Electronics/January 24, 1974



The new 5KS desktop keyboard from Texas Instruments, the world’s leading supplier of pocket
calculator keyboards. A new money-saving modular keyboard system provides the design flexibi lity
desktop calculator manufacturers need for quick and inexpensive model changes.

Before Texas Instruments modular keyboard systems, you could get keyboards for desktop calculators
two ways. First you could buy individual keyswitches or keyswitch rows and assemble them yourself. ( This
assembly, which includes mounting on PC boards, soldering and testing, adds at least 25% to the price of the
keyswitch alone.) Secondly, you could buy a custom molded assembly which requires a high tooling charge.

Now the people who brought you the pocket calculator keyboard bring you the best of two worlds. The
first complete travel keyboard that gives you economy and flexibility using a unique modular keyboard system.

The keyswitches consist of only four parts for simple trouble-free operation and low cost. The key-
board assembly is a series of keyswitch clusters that can be arranged on a printed circuit board in any
desired layout. Using TT’s established library of available cluster modules, calculator manufacturers can
change models with only a low cost circuit board revision.

This is the new 5KS from TI, a dependable low cost keyboard for desktop calculators, credit o
card verifiers, point-of-sale terminals, and other equipment where a keyboard is required. For
more information, fill in the coupon.

! Texas Instruments Incorporated
! Keyboard Products Marketing

! MS 12-33/DE

! Attleboro, Mass. 02703

E Name
]
1 Title
]
i Company

Address

i
|
1 City E
:
|
i
:
:
|
i
|
i
|
1
i

! State Zip
1 Keyboard application:
1 O Desk-top Calculator O Pocket Calculator

O Point of Sale Terminal  [J Credit Card Verifier

i

1

|

¢ Other

| O Application is new O or existing
!

]

L]

L

Approximate annualusage —____ units
0O Please have a TI Field Engineer call

TEXAS INSTRUMENTS

INCORPORATED
Putting new technologies at your fingertips.

Actual size.
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| point of the amplifier is determined by
| the setting of the negative bias volt-
age E,.

-
| chchv v,

Fig. 1. Circuit of relcxctio;l cmp-liﬁe-r

typical of Par
Metal quality, this
rack is in use or If a sine wave with a frequency
many commercial greater than that of the relaxation os-
cillations is impressed on the input of
this amplifier, the output frequency
will then be independent of the im-
pressed frequency. Thus an unmodu-

STANUARU AND GUSTOM'BUILT RAGKS & GABINETS lated radio frequency signal on the in-

put would be directly converted to an

net Rack #Rb618.

Typical of a com-

b -o
X >
\ & hown here abi- A "De Luxe" job -

™m
= =
¥

plete line listed in

our Catalog No. 41, transmitters.

Engineers who expect style, skill, and precision in metal

work as a matter of course, will find that PAR-METAL audio f"ef?“e'}cy- The author c]aims
thinks along this line. th.at the circuit operates well as a sim-

) plified telegraphic receiver, with a
And we are equipped for volume business. So why not strong a.v.c. effect. As long as the in-

biddi

consult us when g on def orders. Estimates

submitted promptly.

put signal is smaller than the opera-
tion threshold of the relaxation ampli-
fier, no sound frequency will be heard.

For your guidance, write for our Catalog No. 41

PAR-METAL ProDUCTS CORP. _ |
32-62 49th ST., LONG ISLAND CITY, N. Y. | +HT
Export Dept.: 100 Varick St., New York, N. Y.

COME LOVELY FLOWERS

C
And so it is that from the darkness of the present v
hour will emerge a brighter day when the brain
and brawn of modern industry will be utilized in '
furthering peacetime products and pursuits. While o
serving ’ie government today we are broadening
both creative and manufacturing possibilities for | Fig. 2. Relaxation amplifier with transformer
a happier world of tomorrow. Astatic Engineer-
ing services are available to work in cooperation with electronic
engineers in the development of new war-time equipment especially
as it may .have to do with the gicku.p and transmission of sound. Another possible type of relaxation
Astatic Microphones, Pickups, Cartridges and Recording Heads, | , \iiifier is shown in Fig. 2. Here the
while limited in production, are still available for replacement use. | phase inversion is accomplished by
SEE YOUR RADIO means of the transformer T. The two
PARTS JOBBER ends of the secondary are connected to
| the duo-diode, and the mid-tap to the
grid. Any negative impulse impressed
‘ on the grid will start a relaxation osecil-
lation of large amplitude, increasing

ASTATIC CORPORATION | the negative grid potential until the

After the condenser
discharges through the resistance Rk

For any signal amplitude exceeding the
threshold value, the relaxation oscilla-
tion will produce an audio signal.

YOUNGSTOWN, OHIO 2
G = % oy = | the system remains in balance until a

new impulse occurs.
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ge—reazﬁng
Gontrol Meter
he ER-3

The solid state AIRPAX “Parkermeter”" Series ER 35
Control Meter . . . the finest ultra-compact. contactless,
edge-reading meter available today . . . improved switching
... more reliable meter movement . . . extremely rugged
precision-molded case . . . state-of-the-art manufacturing
throughout. The ER-35 is available with one or two set
points and provides four control switching configurations . . .
is only 7/8" thick . . . can be panel mounted or stacked in
any quantity as required . . . horizontal or vertical displays
available. Truly the most modern and dependable of all.

For detailed information write for Catalog 0200G.

AIRPAX Controls Division P.O. Box 8488
Fort Lauderdale, Florida 33310 Phone: 305/587-1100

AIRPA

Circle 20 on reader service card

Meetings

Reliability and Maintainability Sym-
posium: IEEE, Biltmore, Los An-
geles, Calif., Jan. 29-31.

International Solid State Circuits
Conference: IEEE, University of
Pennsylvania, Marriott Hotel, Phila-
delphia, Feb. 13-15.

Computer Conference (Compcon):
IEEE, Jack Tarr Hotel, San Fran-
cisco, Feb. 26-28.

Aerospace and Electronics Systems
Winter Convention (Wincon): IEEE,
Marriott Hotel, Los Angeles, March
12-14.

Zurich Digital Communications In-
ternational Seminar: IEEE, Swiss
Federal Institute of Technology,
Zurich, Switzerland, March 12-15.

International Convention (Intercon):
IEEE, Coliseum and Statler Hilton
Hotel, New York, March 26-29.

International Reliability Physics
Symposium: IEEE, MGM Grand Ho-
tel, Las Vegas, Nev., April 2-4.

International Optical Computing
Conference. IEEE Computer Society,
Zurich, Switzerland, April 9-11.

Optical and Acoustical Micro-Elec-
tronics: IEEE, Commodore Hotel,
New York, N.Y., April 16-18.

Carnahan Conference on Electronic
Crime Countermeasures: IEEE, Univ.
of Kentucky, Lexington, April
17-19.

International Circuits and Systems
Symposium: IEEE, Sir Francis Drake
Hotel, San Francisco, April 21-24.

Communications Satellite Systems
Conference: IEEE, International Ho-
tel, Los Angeles, Calif., April 22-24.

Pittsburgh Conference on Modeling
and Simulation: ISA, University of
Pittsburgh, Pa., April 24-26.

National Computer Conference:
AFIPS, IEEE Computer Society,
McCormick Place, Chicago, Ill,,
May 6-10.
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More ideas from Amphenol's

Low-cost sockets for transistors in
TO packages (above) allow easy
replacement and service. B New IC
sockets are end and side stackable
for maximum single board density.
Low profile design also allows
maximum multi-board density.

Above are seven new ideas from Amphenol Industrial
Division’s Spectrum of interconnection capability.
Amphenol’'s SPECTRUM offers you all four levels
of interconnections from our unmatched breadth of
product line:
Level 1... DEVICE TO BOARD OR CHASSIS. We offer
interconnections for components such as tubes, re-
lays, transistors, IC packages, trimmers, resistors or
capacitors to a PC board or chassis.
Level2... BOARD TO MOTHERBOARD OR BACK
PLANE. We offer interconnections for PC boards or

Back panel edge board connectors
with bifurcated contacts (above) can
be wire wrapped or clip-terminated.
® Bellows contact PC connectors
(below) cut interconnection costs
without sacrificing performance.

level

other sub-circuit modules to a motherboard or to a
back plane.

Level 3... MOTHERBOARD OR BACK PLANE WIR-
ING. We offer interconnections for levels to each other
and to other sub-circuits with multi-layer circuit
boards, wire wrapping, clip terminations, jumper tech-
niques and dip-soldering.

Level 4 ... INPUT/OUTPUT CONNECTIONS. We offer
interconnections for power and signals to and from a
system. This interface may be between sub-assemblies
within the same enclosure or between individual units.




Direct entry plate assembly offers
modular packaging flexibility. Custom
designed plates accommodate any
size or style PC board with no tooling
cost to you. Rectangular posts are
true positioned for automatic
wire-wrapping.

)r our Sp
all levels

OF lNTERCONNECT|ON CAPA

= HENOL
ll;:D‘l}SAYMAPL DIVISION

From the simple tube socket—to a myriad of elec-
trical/electronic connectors—to complete and com-
plex termination systems . . . SPECTRUM.

But SPECTRUM is far more than products. It is a
depth of capability in engineering, manufacturing and
quality control. Amphenol's SPECTRUM is a new
height of service, availability and distribution backed
by seven Amphenol interconnection-oriented divisions.

Amphenol can fulfill your total interconnection re-
quirements because we are not limited to specifics
such as one or two product lines, one or two levels.

Miniature contact (3 input, 3 output)
hermaphroditic connectors can be
snapped together to connect as many
circuits as required. B Single finger-tip
mounting of low cost connector saves
assembly time. Available in UL Class
SE-1 flammability rated material.

Therefore we approach your interconnection needs
with complete open-mindedness.

For more new ideas and specific information, write
for your copy of “SPECTRUM.” Amphenol Industrial
Division, Bunker Ramo Corp., 1830 South 54th Ave.,
Chicago, Illinois 60650.

= AMPHENOL
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If youre really

serious about cost,
be serious about quality.

That could be money in your pocket.
Allen-Bradley's exclusive hot mold-
ing process offers physical consist-
ency that can reduce your installa-
tion costs. Bodies are a uniform size
with clean squared ends, free from
coatings which adversely affect auto-
matic handling equipment. Lead

lengths and diameters are precise.
Resistors with uniform physical char-
acteristics, accurately placed on tape
reels, eliminate insertion machine
jam-ups. And trouble free assembly
means less production down-time;
lower cost. That's A-B quality. Con-
sistent shipment after shipment. If you

think all resistors are the same, send
for our free booklet, “7 ways to tell the
difference in fixed resistors! Allen-
Bradley Electronics Div,, 1201 S. 2nd
St., Milwaukee, W1 53204. Export:
Bloomfield, NJ 07003. Canada: Allen-
Bradley Canada Ltd., Cambridge, Ont.
U. K.: Jarrow, Co. Durham NE32 3EN.

ALLEN-BRADLEY
X/

Milwaukee Wisconsin 53204
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Current variation
changes LED
from red to green

Advanced methods
used to build
optical components

Displays ride
on voice lines

Microcomputers
sold to OEMs
by Coast firm

Electronics/January 24, 1974

Electronics newsletter

Light-emitting diodes of gallium phosphide can be made to emit in
red, green, or yellow, depending on how the material is doped. But
now the R&D division of Bowmar Canada has developed a single LED
device that can vary colors—red or green—depending on the amount of
current used to drive the device.

In the Bowmar LED, developed under a contract from NASA in Lang-
ley, Va., compatible emission efficiencies for the red and green compo-
nents are 1% to 2% for the red and 0.1% to 0.2% for the green. But,
since the eye is about an order of magnitude more sensitive to the
green emission band, similar brightness levels are perceived, whether
displayed in the red or the green mode. NASA has given the company a
further contract to extend its variable-color LED technology to large-
scale multicolor arrays.

The highly sophisticated techniques used to obtain tight geometries in
microelectronic devices show promise of opening up the optical compo-
nent field (see p. 34). Researchers at Hughes Research Laboratories in
Malibu, Calif., have described at the recent integrated optics meeting
their use of ion-beam etching, rf plasma sputtering, and scanning-elec-
tron-beam pattern generation to make such optical components as
waveguides, couplers, polarizers, and sampling gratings. The parts re-
quire spacings of 0.2 micrometer, about 10 times the resolution neces-
sary in microelectronics, and this cannot be accomplished with conven-
tional photolithography and chemical etching.

The parts are components, rather than integrated optical systems,
and Hugh L. Garvin, a Hughes spokesman, reports that applications in
true integrated systems are still in the future. But he says that some de-
vices, notably a wire-grid polarizer and a sampling grating, are already
finding their way into military communications systems. The optical
components and integrated systems have great potential because of
their very wide bandwidth.

Message displays are being piggy-backed onto ordinary two-way mobile
voice-communications systems by Sunrise Electro-Service Corp., Farm-
ingdale, N.Y. A small sales and service operation that had been spe-
cializing in communications systems, Sunrise has designed both base-
station and what it calls Moscan mobile terminals around Burroughs
Corp. Self-Scan neon display panels. Messages are transmitted digitally
on the system’s carrier to activate 32-character panels that can be used
for such applications as dispatching taxi fleets, police cars, and messen-
ger services.

Computer Design Corp., maker of programable calculators sold by
Monroe and under its own Compucorp name has begun selling its pro-
prietary microcomputers to OEM customers for use in systems. The
Santa Monica, Calif., company, which has sold about 50,000 calcu-
lators containing the sophisticated microcomputer, will sell either a
board version or a packaged unit similar to a calculator and including
keyboard, magnetic-card unit, and printer. Customers already include
a number of scientific and industrial equipment firms.
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Cable TV study
seen a victim
of Watergate

Bowmar to market
home-security
system for $399

Addenda

Electronics newsletter

Computer Design is also introducing peripherals and interfaces for
control of instruments by its calculator systems. The firm says the cal-
culators are considered easier to use than either conventional mini-
computers or microcomputer-chip sets, and are less expensive than
minicomputers. The five-chip CPU, which was designed in-house, can
interface to 16 1/0 devices, directly address up to 16,384 bytes of
memory (RAM or ROM), has 250 microinstructions, and provides add
time of 160 microseconds.

The strong recommendations of President Nixon’s Cabinet committee
report on cable communications (see p. 50)—despite strong initial sup-
port from nearly all affected industries except broadcasters—lack a
powerful advocate within government and are likely to suffer as a result.
That consensus of communications interests in the capital after the re-
port’s mid-January release is attributed by a number of industry
sources to what one of them called “the overflow of Watergate.”

Five of the special seven-man committee members have already left
the Nixon Administration, and chairman Clay T. Whitehead is a lame
duck, having already expressed a desire to leave soon as director of the
Office of Telecommunications Policy. With the departure of former
cabinet members Robert Finch, Peter Peterson, Elliot Richardson,
George Romney, and Nixon aide Herbert Klein, the only member left
is Leonard Garment.

Bowmar International, a company best known by the public for its line
of hand-held calculators, is about to establish another beachhead in the
consumer-electronics market with a $399 prepackaged home-security
system. Designed to deter burglars, as well as detect fire, the system
will operate through a series of so-called digital combination locks, in-
trusion sensors planted under rugs, and heat detectors placed near ceil-
ings.

%A digital keyboard is mounted outside the house near the main en-
trance. The homecoming resident simply punches in a preselected five-
digit combination to disarm the intrusion-detection system before en-
tering the house; a green light on the keyboard lights when this is ac-
complished. Inside the house, a control panel with a 10-digit keyboard
is used with the same combination for the same purpose. The system is
powered by standard 110-volt house current and comes with a 12-v
standby battery. One of the additional-cost options offered is an auto-
matic phone dialer to call the police if a burglar trips the alarm.

National Semiconductor appears to have found the American second
source needed for its 74C series of C-MOS devices. Harris Semicon-
ductor of Melbourne, Fla., says it will second-source the complete line,
and parts are scheduled to begin reaching distributors during the first
quarter of the year. Some 23 device types are slated for production dur-
ing the first six months. The action will give the National line a boost in
its battle with the more widely used RCA 4000 series . . . . RCA has de-
veloped a mobile, land-based automated system to check electronics
aboard warships. Housed in two vans, Comcerts (for Combat Systems
Certification Site) can be used as much as three nautical miles offshore.
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The Unitrode Power Pulser is a hybrid circuit availabie in two
series optimized for switching loads up to 500 watts (60V) for

0.5 to 50ms. Output pulse width tolerance is within 1% of the
internally preset time with a temperature coefficient of —0.04%/°C
from 0°C to 125°C. It is a complete, ready-to-use thick film circuit
in a compact TO-3 package.

VOLTAGE SWITCH— PIC400

Upon actuation by an input pulse from an IC logic gate, the
output of the PIC400 will switch the supply voltage across the
load independent of the shape or duration of the input. No
external components are necessary. The load may be placed in
either the collector or emitter of the darlington output and may
be driven from either a positive or negative supply. A wide
variety of options are available, including 1800W switching
capability (15A, 120V), extended pulse width range (from a
fraction of a millisecond to several seconds), and controlled
rise and fall rates. The two applications listed below illustrate
the versatility of the PIC400.

TYPICAL PIC400 SERIES APPLICATIONS
1. Driving electro-mechanical counter from 24V AC.

- ~ e CLAMP

L) {
(- A TINER 16"0,'{!’5‘-,"
L =

2. Solenoid actuation from negative power supply.

|

R ]
(S o .
L_sounon ~4— ~Voc

REGULATED CURRENT SWITCH—PIC410

The PIC410 is a more sophisticated version of the PIC400. The
output pulse is current regulated to within 1% of an externally
preset value by means of a switching regulator in the output
circuitry. This insures substantially lower internal power losses
and higher efficiency than could be obtained with a series
regulator. A rapid turn-off circuit insures the fastest possible
current decay upon termination of the output pulse. The range
of options available for the PIC410 are the same as for the
PIC400. Two typical applications follow.

TYPICAL PIC410 SERIES APPLICATIONS
1. Constant current switching of high speed print-hammer

from unregulated supply.
- . T #Vpc (UNREGULATED)
| _Pcao
% I TIMER ONTROL| POWER

2. Driving high-speed stepper moto?r (with 5A constant
current pulse) from 48V AC.

For more specific information call Vinnie Savoie ~ collect — at
(617) 926-0404. Unitrode Corporation, Dept.25Y

580 Pleasant St., Watertown, Mass. 02172.

See EEM Section 4800 And EBG Semiconductors Section for more compiete product iisting

mmm U N ITRO D E quality takes the worry out of paying less.

Unitrode Sales Representatives: ALA., Huntsville, 20TH CENTURY MARKETING INC. (205) 772-9237; ARIZ., Scottsdale, FRED BOARD, ASSOC. (602) 994-9388; CAL., Burlingame, BROOKS
TECHNICAL GROUP (415) 347-5411, Escondito, ANDREW ELECTRONICS SALES (714) 743-3015, Sherman Oaks, UNITRODE CORP. (213) 783-1301; COL, Littleton, SIMPSON ASSOC., INC.
(303) 794-8381; CONN., Hamden, COMPAR NEW ENGLANO (203) 288-9276; FLA., Boca Raton, CONLEY & ASSOC. INC. (305) 395-6108, Oviedo, CONLEY & ASSOC. INC. (305) 365-3283,
Tampa, CONLEY & ASSOC. INC. (813) 933-3183; ILL, Chicago, CARLSON ELECTRONICS SALES CO. (312) 774-0277; MD., Baltimore, OANIEL & COMPANY (301) 825-3330; MASS., Newton
Highlands, COMPAR NEW ENGLAND (617) 969-7140; MICH., Detroit, RATHSBURG ASSOCIATES, INC. (313) 882-1717; MINN., Minneapolis, CHARLES E. BOHLIG CO. (612) 922-7011; MO.,
St. Louis, CARLSON ELECTRONICS SALES CO. (314) 991-0262; N.Y., Clifton, N.J., COMPAR NEW YORK, INC. (201) 546-3360, Atbany, COMPAR ALBANY, INC. (518) 489-7408, Endwell,
COMPAR ALBANY, INC. (607) 723-8743, Fairport, COMPAR ALBANY, INC. (716) 271-2230, Liverpool, COMPAR ALBANY, INC. (315) 471-3356; N.C., Burlington, P. J. NAHSER, INC. (919)
226-8053; OHIO, Cincinnati, BAEHR, GREENLEAF & ASSOC., INC. (513) 891-3826, Cleveland, BAEHR, GREENLEAF & ASSOC., INC. (216) 221-9030, Columbus, BAEHR, GREENLEAF & ASSOC.,
INC. (614) 486-4046, Oayton, BAEHR, GREENLEAF & ASSOC., INC. (513) 426-5485; PENN., Willow Grove, OANIEL & COMPANY (215) 674-3850, Pittsburgh, COVERT & NEWMAN CO. (412)
563-0303; TEX,, Houston, SEMICONOUCTOR SALES ASSOC. (713) 4614197, Richardson, SEMICONOUCTOR SALES ASSOC. (214) 231-6181; UTAH, Salt Lake City, SIMPSON ASSOC., INC.
(801) 521-3622; WASH., Bellevue, N.E.M.C.0. (206) 747-6863; CANADA, Downsview, Ontario, KAYTRONICS LTO. (416) 638-5511, Montreal 267, Quebec, KAYTRONICS LTD. (514) 487-3434.
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Great
American
Two-timers

You already know most of the great
American two-timers. There was Scarlett
and Rhett, Frankie and Johnny, Bob and
Carol and Ted and Alice.

And now this country has the Dual .y
555 Timer, emerging as one of the :
all-time great two-timers. 3

Known as the D555, this dual timer %
has two independent 555 type timers on a.j 1
single chip. A 14-pin DIP two-timer to . )
save you both board space and money.
Instead of using two 555's, you could be
using one D555. It costs only $1.50 for the
commercial version, 100-up.

And it two-times your design
pleasure, with time delays set by an
external R-C network and highly accurate
time delays (from microseconds to hours)
Or use it as an oscillator. The free-running frequency and duty cycle of each section are accurately
controlled with two external resistors and one capacitor. And the outputs can source or sink 200mA, which
is enough to drive relays or indicator lamps.

It also has better matching and tracking characteristics than the old discrete two single-timer
approach, is compatible with TTL, DTL and ECL (which is more than anyone can say about Frankie and
Johnny), and runs on any supply voltage from 4.5V to 18V.

The D555 is activated by triggering an internal flip-flop with a falling waveform. Once activated, the
circuit is immune to additional triggering during the timing cycle. A reset terminal is provided in case the
timing cycle must be interrupted.

Which all means that history won't piay havoc with your imagination. You can shape the course of
time to your liking—in sequential timing, frequency division, pulse shaping, clock pattern generation and
hundreds of other timely applications.

To learn more about the world’'s new Two-Timer, call Teledyne. Or a rep or distributor. History
will reward you.

YT TELEDYNE
SEMICONDUCTOR

1300 Terra Bella Avenue Mountain View, California 94043
(415)968-9241 TWX:910-379-6494 Telex: 34-8416
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Electronics review

Significant developments in technology and business

Emitter-follower logic
pushes bipolar designs
into LSI realm

TRW’s new single-chip
parallel multiplier
contains more than
3,000 bipolar EFL gates

Bipolar LSI, the higher-performing
sister technology to MOS, may soon
lose its status of stepchild in many
semiconductor laboratories. And, al-
though there are other new promis-
ing bipolar approaches, such as inte-
grated injection logic, the real
Cinderella may be emitter-follower
logic (EFL)—a pre-TTL configuration
that dates back to the early days of
integrated circuits.

An EFL 64-bit parallel correlator
for an airborne computer system
has been developed at TRW Elec-
tronics, Redondo Beach, Calif,, and
delivered to its systems group. It
contains 5,000 devices on a single
220-by-230-mil chip and operates at
20 megahertz.

What’s more, the TRW
group, using a triple-dif-
fused form of EFL, has just
completed a monolithic 16-
by-16-bit parallel multi-
plier—a mammoth 301-by-
279-mil superchip contain-
ing no fewer than 16,700
bipolar devices, for a gate
equivalent of over 3,000.
That makes it a candidate
for what has become the
new logic category: very-
large-scale integration, or
VLSI.

The multiplier chip is
being incorporated into a
16-bit, 6-MHz computer,
scheduled for delivery in
about six months. The com-

w!
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puter, aimed at military and aero-
space applications, will use a total of
10 chips, four of which are VLSI. It
will have an instruction time of 400
to 800 nanoseconds, making it one
of the fastest minis going.

But EFL is not the only bipolar LsI
on the move. A 125-gate Schottky
TTL accumulator has been available
for almost one year [Electronics,
Aug. 30, 1973, p. 26], and a single-
chip Schottky controller with an
equivalant-gate complexity of 1,000
is about to emerge. Integrated injec-
tion-logic (12L) techniques used to
make 1,000-3,000-gate circuits are
in design in laboratories throughout
the world [Electronics, Sept. 13,
1973, p. 35] for LsI applications in
central processors, instruments, and
watches. Even the ancient resistor-
transistor-logic technology is being
streamlined with modern techniques
for LsI duty.

Simple process. TRW is producing
the EFL LSI chips only as custom cir-
cuits to satisfy its own system re-

quirements, according to Barry
Dunbridge, laboratory manager of
the Microelectronics Center. How-
ever, the logic technique could have
great commercial success because it
is extremely simple to fabricate. It
requires only three diffusions—an n
collector, a p+ base and an n* emit-
ter diffusion—and only five photo-
resist steps. Since mask tolerances
and diffusion depths are noncritical,
the process’s associated yields are
high—three good dice out of 19 per
wafer.

Dunbridge indicates that several
semiconductor manufacturers—
Motorola does not deny being one
of them—are looking into the possi-
bility of commercially exploiting
this triple-diffused EFL process. The
EFL process is very old in the history
of integrated circuits and, oddly
enough, it was abandoned years ago
in favor of buried-layer epitaxial
construction. One reason was that
the desired light collector diffusion
was very difficult to control. At that
time, low capacitances,

which lead to higher
speeds, could only be ob-
tained by buried-layer epi-
) taxial techniques. But now,
<434 jon implantation can con-
trol the collector deposition
to 5% variation.

According to Jim Buie, sen-
ior scientist at TRW’s Micro-
electronics Center, common
collectors play an important
role toward simplifying and
reducing LsI chip area.
Buie, who invented TTL,
was instrumental in devel-
oping TRW’s triple-diffusion

9 RN o EFL process.
Big chip. Simplified three-diffusion emitter-follower-logic process
results in high-yield bipolar logic on 301-by-279-mif chips.

Because of the common
collectors, the packing den-
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This Free Booklet
May Help You Now

How to save time
by doing more reading

That is a profitable paradox for you. More true today than perhaps

ever before. For here in the pages of this publication are packed many
helpful ideas . .

fact, available from no other source.

. considerable useful information. Much of i, in

And we most emphatically mean to include the advertising pages,
as well as the editorial pages.
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sity of 3D Lst is similar to that ob-
tained with MOS technology. and it
has the same manufacturing toler-
ances. In these circuits. the closest
spacing is 3 micrometers—the emit-
ter-to-emitter contact spacing. The
smallest metal line is 6 micrometers
wide, comparable to standard com-
mercial micro-circuit processing.
With these rules. typical layout de-
signs—including busing. pads, and
perimeter arcas— require only 7-10
mils®> per device. or about one-fifth
the TTL-device space requirements.
A typical master-slave tlip-flop, for
example, uses 4.6 mils? per device.

According to Dunbridge and
Buic, device areas can be still fur-
ther reduced and performance in-
creased by using an improved pro-
cess. Cutting dimensions and
tolerances in half will increase den-
sities by a factor of four. Then. 300-
by-300-mil chips containing bipolar-
gate densities of 25,000 per chip—
125.000 devices—and capable of op-
erating at spceds in the hundreds of
megahertz will be possible. O

Sharp ICs use
double diffusion

When the double-diffused MOS pro-
cess was first announced by a team
led by Yasuo Tarui of Japan’s
Electrotechnical Laboratory, and
first produced commercially by Sig-
netics Corp. [Electronics. Oct. 13.
1969, p. 207], its greatest promise
appeared to be integrated logic and
memory circuits capable of high-
speed, low-power operation. But
only discrete DMOS devices had
been built because of the difficulty
of separating individual devices in
tight LSI geometries [Electronics.
Nov. 22, 1973, p. 96].

Now, researchers at Sharp Corp.’s
Central Research Laboratory have
developed two prototype 1Cs—a shift
register and a read-only memory—to
check all aspects of integrated DMOS
circuits from fabrication difficulties
to performance. And the company
may soon make the decision to start
production of integrated devices us-
ing DMOS technology.
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Made in Japan. A 64-bit two-phase dynamic shift register that is made by using the double-
diffused MOS process has a chip size of 1.6 by 1.8 millimeters

The diffusion self-alignment
(DsA), as Sharp calls its process, uses
the differential diffusion of impu-
rities through a single window in a
silicon-dioxide layer on the surface
of a semiconductor to define chan-
nel length. In these devices, the sub-
micrometer-length channel can be
fabricated with the same precision
as the width of npn bipolar transis-
tors. This approach gives an n+
source and a p* channel having
submicrometer length with no need
for mask alignment. Good control
of channel length is possible be-
cause the technique is essentially the
same as controlling the base width
in bipolar transistors, a well-under-
stood process that is amenable to
fine control.

The transistor drain is also an n+
diffusion, separated from the p+
channel by a p- substrate space-
charge region. Control of the impu-
rity level of the p* channel region
produces an enhancement-type
transistor with low threshold volt-
age. In addition to high-frequency
capability at low operating voltages,
the basic structure has a high trans-
conductance that is conducive to a
small geometry and thus to in-
creased integration.

The highest circuit speed is ob-
tained by teaming a DSA driver
transistor with a depletion-mode
conventional MOS load transistor. A
single additional n* diffusion region
for the drain of the load transistor is
sufficient because the drain of the
DSA transistor acts as the source of
the load transistor. Due to the high
resistivity of the substrate, the load
transistor is a constant-current de-
vice, with its current level set by
channel length.

Another virtue of this configura-
tion, with its high substrate-layer re-
sistivity and low diffusion resistivity,

is the capability to fabricate cross-
unders compatible with the high fre-
quency response of the circuits. The
high resistivity of the substrate layer
makes for low capacitance, while
the low resistivity of the diffusion
makes for low series resistance.

One of the circuits is a 64-bit,
two-phase dynamic shift register
that can drive TTL at clock rates up
to at least 50 megahertz. It operates
from a single S-volt power supply
and a two-phase clock of similar
voltage level. with a power per bit of
only 2.2 milliwatts at maximum op-
erating frequency. It can also oper-
ate at lower speeds with a power per
bit of only I W from a single 3-v
power supply.

The shift register circuit is con-
ventional with six MOSFET transis-
tors per bit. The driver transistors
and the transfer-gate transistors are
n-channel diffusion self-aligned
types, while the load transistors are
conventional n-channel depletion
types. Because of the high resistivity
of the substrate layer in which the
load transistors are fabricated. they
operate in a constant-current mode
that enhances the high speed of the
circuit.

The entire device is fabricated on
a chip measuring only 1.6 by 1.8
millimeters. Each bit occupies an
area of only 0.016 square millime-
ter, and thus a 512-bit shift register
could be fabricated on a chip mea-
suring 3 mm square. The substrate
is p-type and has a resistivity of 100
to 150 ohm-centimeters.

Also built around enhancement-
type diffusion self-aligned driver
transistors and conventional deple-
tion-type MOS load transistors is a
2,048-bit static ROM, arranged as
256 words of 8 bits each. The
memory features fast row and col-
umn access times—less than 150 na-
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noseconds—with  transistor-transis-
tor-gate load. Chip-select is even
faster—less than 50 nanoseconds.
The circuit achieves this perform-
ance operating from a 5-vV power
supply with a power drain of 60 mw
or less. a

Components

Solid-state oscillators
sweep X, Ku bands

Solid-state oscillators have been
limited to low-power operation, but
recent developments may make
them formidable competition for
backward-wave-oscillator tubes of
relatively high powers.

Engineers at Varian Associates
Solid State West division in Palo
Alto, Calif., report they have
boosted continuous-wave power
outputs of two classes of tuned
Gunn-diode oscillators: into the
range of backward-wave oscillator
tubes. What’s more, the diode ver-
sions have operated at that power
across the two most popular micro-
wave bands—X band (8 to 12.4 gi-
gahertz) with some models and Ku
band (12.4 to 18 GHz) with others.

While Varian expects the two
classes of oscillators—yttrium-iron-
garnet-tuned and varactor-tuned
gallium-arsenide Gunn diodes—to
displace backward-wave oscillator
tubes in new instruments and sys-
tems, the two types are not consid-
ered competitors with one another.
As with earlier designs, the YIG-

tuned oscillators sweep more slowly
but more linearly than the varactor-
tuned oscillators. It takes a YIG-
tuned oscillator milliseconds to
sweep across its bandwidth because
the sweep rate is slowed by a large
tuning coil. Varactor-tuned oscilla-
tors sweep in microseconds but are
made somewhat nonlinear by the
varactor-diode characteristics, ex-
plains Jack Talbot, a marketing en-
gineer at Varian.

YIG tuning. Talbot says that full-
band YIG-tuned Gunn diodes have
generally put out only 10 to 20 milli-
watts across X or Ku band, although
a few “specials” have reached 25 to
30 mw across the band and get
about 100 mw over a 1-GHz range.

The 3-decibel improvement in
power over a full band is important,
he says, because 50 mw equals the

When Bernard Strassburg retired at
year's end as chief of the powerful
Common Carrier Bureau at the Fed-
eral Communications Commission,
the communications industry sus-
pected that the bureau's thrust to
encourage competition with AT&T
might be blunted. Those suspi-
cions—which grew when Asher
Ende resigned as deputy on failing
to succeed Strassburg—are being
put down by the new chief, Walter
R. Hinchman, who has moved over
from the commission's Office of
Plans and Policy.

Hinchman says that the now inde-
pendent second phase of the AT&T
investigation is ‘‘as active as it ever
was'’ under the new but experi-
enced leadership of Peter M. Ander-
son, a former deputy counsel to the
bureau who has long been involved
in the ATaT study. Moreover, he
adds, Ende will continue to work
with the investigation in a consulting
capacity to the commission.

As for Ende’s successor, who will
now be freed from daily involvement
in the AT&T case, Hinchman ac-
knowledges that Norman Schwartz,
a former bureau counsel, has been
widely mentioned in industry as the
likely nominee. Yet Hinchman de-

New chief of the FCC’s Common Carrier Bureau
backs competition in telecommunications

clares he has no favorites among a
roster of candidates both inside and
outside the commission, adding that
he expects to name a successor
within a few weeks.

Hinchman's thoughts about com-
petition are not likely to please AT&T
executives and may signal a new
focus on the telephone monopoly.
Basically, Hinchman is more con-
cerned about how AT&T itself com-
petes than initiating new competi-
tion for a while.

Views on competition. ‘‘We've
got the bounds of competition for
the time being,”” Hinchman de-
clares, saying that the commission’s
decisions on interconnection, spe-
cialized common carriers, and long-
distance services have set the basic
competitive policy. Although not ex-
pecting any new areas to be opened
for a while, he says the question
“we haven't faced up to is how
does AT&T compete in the market?"”

Under scrutiny will be such issues
as fair rates of return, cross-subsidi-
zation, and economies of scale, as
well as local systems distribution,
and terminal and switching equip-
ment. All of this fits into a larger
framework; as Hinchman puts it:
“"What are the terms and conditions

that have to be set up to have com-
petition?"

In that regard, Hinchman doesn’t
like AT&T's recent counteroffensive
to stop or overturn the series of bu-
reau-supported FCC decisions per-
mitting new competition [Electron-
ics, Oct. 25, 1973, p. 40]. *‘I think
the response they gave three years
ago was more reasonable. They
said they wanted to compete and
would be formidable competition.
I'd like to see them do that now be-
cause | think they would be formi-
dable.” He also thinks that any
move to spin off Western Electric
would have to come either from the
Justice Department or from a pri-
vate suit.

Electronics/January 24, 1974




Electronics review

output of the small backward-wave
oscillator tubes generally used in
sweep generators. In systems, the
higher power will allow solid-state
local oscillators to drive several mix-
ers in multichannel receivers. Mul-
tiple channels are used, for example,
in phase-locked receivers of elec-
tronic-countermeasures systems.
Driving mixers with a common local
oscillator allows the relative phases
of different signals to be measured
accurately.

Although detailed specs of the
YiG-tuned designs will not be
firmed up until some time this
month, Talbot says, Varian is al-
ready taking orders from several
manufacturers. Sample X-band
units cost $1,975, and sample Ku-
band units cost $2,275. The oscilla-
tors take up to 1.2 amperes of cur-
rent at the operating voltage range
of 15 to 20 volts.

Talbot credits the rise in power to
a number of small improvements in
circuit design and to better control
of Gunn-diode processing rather
than to any breakthrough. These
techniques will also be applied soon
to higher-frequency oscillators. “We
hope to cover the 26-40-GHz range
at lower powers.”

Varactor route. Varactor-tuned
oscillators with power outputs rang-
ing from 10 to 50 mw—several times
that of present full-band designs—
will be in production in 6 to 9
months, according to James Hice,
product manager. Sample quantities
of 10-mw designs will be offered
soon at about $3,000 each.

Robert Brown, an engineer work-
ing on these designs, says that lab
models have reached 10 mw across
both X and Ku bands, with experi-
mental designs hitting up to 50 mw
in X band and over 30 mw in Ku
band. The 10-mw oscillators are
also being developed in stripline
versions.

Full-band tuning has been
achieved at relatively low power
levels in the past, according to Hice
and Brown, by forward-biasing the
varactor through part of the fre-
quency range. Compared with the
preferred reverse-biasing technique,
forward-biasing causes variations in
sweep speeds, stresses the varactor,
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and adds to the oscillator’s non-
linearities and noise, they say.

The new designs are reverse-
biased throughout the band, giving
them exceptionally low noise and
high sweep speed. “Our fm noise is
like that of a good reflex klystron,
about 6 dB better than a BWO
tube’s,” Brown reports. And the
sweep speed—100 nanoseconds
across the band with settling to
within 1 MHz of the final frequency
within | microsecond—is considered
just right for frequency-agile radar
and for altimeters. Brown expects
further work to boost speed.

“How do we do it?” he asks.
Again, by a combination of small
improvements: a high-Q varactor
diode in a low-capacitance package,
a linearizing circuit on the varactor-
control input, a series rather than
parallel tuning circuit, and a better
Gunn diode, he answers. |

- Pack;ging

Elastic conductors
aid watch packaging

Interconnecting a liquid-crystal dis-
play, integrated circuit, quartz crys-
tal, and battery inside a tiny watch
case may seem like a tall order for
the packaging engineer. But con-

LIQUID-CRYSTAL
DISPLAY

WIAAAD

\

CONDUCTIVE
ELASTOMER
CONNECTOR

PC BOARD

ductive elastomers are easing the
problem.

One company specializing in con-
ductive-elastomer connectors is
Chomerics Inc., Woburn, Mass.,
which now supplies connectors to
Gruen, Optel, and seven other elec-
tronic-watch manufacturers. The
connectors are made by molding
conductive rubber buttons into a
nonconductive plastic retainer. The
rubber is made conductive by add-
ing about 20% by volume of metal-
lic fillers.

One of the biggest advantages of
elastomers is that the material will
not abrade the mating contact, as
will metal connectors. This attribute
is critical with liquid-crystal displays
because their indium-oxide contact
surfaces are fragile, being only ang-
stroms thick.

A second advantage is that the
connectors are injection-molded,
which enables the contacts to be lo-
cated on tightly spaced centers.
These connectors also do away with
alignment problems inherent in
conventional pin-and-socket ar-
rangements. Elastomers have a
higher electrical resistance than do
metal contacts, but this character-
istic is of little consequence in watch
circuits, where electrical currents are
so small.

Watches are but one of many po-

DISPLAY

CONNECTOR

BUSAY TTRATEN

)
e /

sasnsnaadaGeEGTRONICS
PACKAGE

Connect with rubber. Chomerics' conduc-
tive elastomer contacts in a plastic retainer
connect liquid-crystal display to electronics
package (photo). Technical Wire Products’
triangular ribbon (drawing) uses alternate
conductive and nonconductive layers
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The Hybrid Analo
TONE GENERATOR

featuring

e tantalum thin film technology

e wide temperature range: —45°C to +65°C

e wide voltage range: 4.5V to 35V

o optional polarity guard

e wide range of output levels

Here’s where the LC network gets oft. The solid state MH8900 is
here—the first tone generator of its kind—available now, in quan-
tity. MH8900, the new precise-tone signalling device which goes
beyond CCITT standards. Designed for mechanical or electronic

switching, the MH8900 gives you rugged, reliable IC and tantalum
thin film circuitry in a compact dual-in-line package less than 1.5

inches square. In your telephones. In your datacom applications.

In your budget—you know it’s right.

MH8900—available now for less than five dollars®*, only through
Microsystems sales outlets and stocking distributors around the
world. Microsystems International Limited, Box 3529 Station C,
Ottawa, Canada K1Y 4J1, tel. (613)828-9191

*1 million quantity, F.0.B. Ottawa, Canada.
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tential applications. As Richard See-
ger, Chomerics’ vice president of en-
gineering, says: “With watch
applications bringing conductive
elastomers into the marketplace,
packaging engineers can learn how
workable this material is in other in-
terconnecting jobs.”

Triangle. Another firm working
with the elastomers is Technical
Wire Products Inc., Cranford, N.J,,
which has devised an unusual con-
nector geometry. It consists of alter-
nate conductive and insulating lay-
ers of elastomer rubber and can be
used as a connector with contacts
spaced as close as 10 mils. The
triangular connector can provide an
interface for connecting a liquid-
crystal display to a printed-circuit
board or a thick-film substrate.
Small clips can hold the connector
in place.

Leonard Buchoff, director of new-
product development at the com-
pany, points out that most metal
systems are impractical at contact
spacings below 85 mils. He adds
that at about 12 cents a strip, con-
ductive elastomers are far cheaper
than gold or tin-alloy contacts.

The elastomer most widely used is
a silicone rubber. Its elasticity re-
mains almost constant with age, and
it performs well over a wide tem-
perature range. O

Communi@ioqs__

U.S., Japan team to
make ground station

Can a small U.S. company find hap-
piness by teaming with a Japanese
giant to go after a fat market in sat-
ellite ground stations? Maybe so.
Digital Communications Corp.
(Dcc), Rockville, Md.,—with total
assets of about $2.5 million—has
joined billion-dollar Nippon Elec-
tric Corp. Ltd. of Tokyo, to produce
a modular earth-terminal design
that will use off-the-shelf parts to
provide customers with tailor-made
gear quickly.

The companies believe that the
modular design will put them in a
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strong competitive position to tap
the growing worldwide earth-station
market [Electronics, July 19, 1973, p.
69]. DCC estimates that the number
of earth stations in the next 10 years
will grow to 5,000 to 8,000 units.

One market eyed by the joint
venture is Brazil, where an impend-
ing domestic satellite system, ac-
cording to Andrew M. Werth, DcC
vice president, would require about
2,500 earth terminals. The market
for smaller earth terminals will in-
clude burgeoning domestic and re-
gional networks, corporate tele-
communications systems, pipeline-
support systems, and communi-
cations to offshore drilling rigs.

The DCC-NEC terminal, called the
Adaptive Satellite Communications
Terminal (Ascot), sells for $100,000
in a typical “bare minimum config-
uration” for an oil rig, Werth ex-
plains. This package includes a 15-
foot antenna, up to 300 watts in a
power amplifier, an uncooled para-
metric amplifier, and a “simple up-
and-down converter.” Says Werth,
“We come in, set it up, and point
it.”” Buyers can order options that
run the price up to $400,000. Op-
tions can include combinations of
voice, digital, and video-trans-
mission packages as well as housing
and redundancy equipment.

Modularity, the answer. Since
variations in the design of earth sta-
tions can be expensive and time-
consuming, DCC began talking
about a modular design with NEC,
and Ascot was born. “During the
next 10 years, there will be a contin-
uing demand where customers will
suddenly need the kind of hardware
NEC makes,” Werth says. Such

hardware includes high-power am-
plifiers, low-noise receivers, micro-
wave up-and-down converters, and
antennas. DCC makes the if equip-
ment and NEC makes the rf gear.

Typical specifications for the ter-
minal are: receive-frequency range
from 5.925 to 6425 gigahertz, trans-
mit frequencies, 3.7 to 4.2 GHz.

Antenna diameter varies from 4.5
to 12 meters, power amplifier ranges
from 20 to 3,000 watts, baseband
equipment is either delta- or pulse-
code-modulated for digital and fm
for analog, and the frequency-mod-
ulation method is two-phase or
four-phase shift-key.

Meanwhile, DCC also is doing ter-
minal work for ITT Space Commu-
nications and is teamed with Scien-
tific-Atlanta Inc. to build the
shipboard terminals, once the Com-
sat-Navy maritime satellite gets un-
derway to launch a ship-satellite
communications market [Electron-
ics, Sept. 13, 1973, p. 50]. That proj-
ect should lead to at least $300 mil-
lion worth of terminals over 10
years, Werth says. O

Optics

Waveguide, coupler
shrink optics

Thin-film devices for processing
light signals promise to do for com-
munications at optical wavelengths
what integrated circuitry has done
at lower frequencies. Typical of the
trend in this new field of integrated
optics, in which researchers strive to

TAPER

THIN FILM 1

RED LIGHT
(6328 A)

o e

‘«—— FIBER-DPTIC

GLASS SUBSTRATE /

LIGHT PIPE

Thin red line. Light couples from thin film and follows tapered edge to substrate to light pipe.
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The Solid State
TONE RECEIVER

featuring

¢ tantalum thin film technology
e wide operating ranges: 21V to 35V and 35V to 55V
¢ two sensitivity ranges: 20mV and 50mV

® rugged, compact 5" x 5" edge connected board mi C rO S ySte m S
phone and Gata tenminal applications. Mcrosystoms international

ME8800 gives you more features for more performance
such as thick film and tantalum thin film detectors and filters
Automatic gain control, too. A high Q active filter module
provides immunity to false dialing and voice frequencies. . ° N ° . .
The more you look at it, the more you need it. MEssoo—  immovation through microcircuitry
available now only through Microsystems sales outlets and <
stocking distributors around the world. Microsystems

International Limited, Box 3529 Station C, Ottawa, Canada

K1Y 4J1, tel. (613)828-9191
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build miniscule versions of such
components as signal sources, detec-
tors, waveguides, and modulators
common at microwave frequencies,
are two developments at Bell Labo-
ratories, Holmdel, N.J.

One development involves the
fabrication of optical waveguide cir-
cuits in a polymer film with a loss of
only 0.2 decibels per centimeter.
The other is a device that couples
light from a substrate to a fiber-op-
tic light pipe—the transmission line
of an integrated optical system
[Electronics, May 24, 1973, p. 44].

To form the waveguide, a pho-
tochemical reaction is used to im-
plant a dopant in a polymer film,
according to physicist W. John
Tomlinson of Bell’s quantum elec-
tronics research group. First, the
polymer is deposited on a glass sub-
strate, then a dopant layer is depos-
ited from solution. No vacuum is
needed, as opposed to many other
thin-film  processes, Tomlinson
points out.

Upon exposure to ultraviolet
light, the dopant undergoes a photo-
chemical reaction that substantially
reduces the dopant mobility and
volatility, thus implanting, or
“photolocking,” the dopant in the
film. The unreacted dopant mole-
cules are then removed by heating
the device in a relatively cool 100°C
oven for one hour. This also serves
to anneal the film.

After this treatment, the irra-
diated sections are thicker than the
rest of the area and have a refractive
index between that of the dopant
(1.5 to 1.58) and the unexposed
polymer (1.515). Bell researchers ex-
pose the polymer, either through a
mask or by scribing the film with an
argon-laser beam.

The waveguide—about 4 micro-
meters wide—provides single-mode
propagation for red light at 6330
angstroms. The transmission loss is
low—less than 1 dB/cm is consid-
ered a must—because the process
yields a smooth interface between
dopant and base, points out another
Bell physicist, Heinz P. Weber.
Lower losses have been reported in
glass materials, but they have been
used for wider waveguide structures,
he says. For the film, a copolymer of
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News briefs

ECM contracts awarded
The Air Force has brightened the new year for Cutler-Hammer's AlL divi-
sion with a $31.6 million award to produce the defensive electronic coun-
termeasures gear for the initial B-1 bombers. Teamed with AIL in the B-1
ECM program are Hallicrafters Co., which will supply the jammer, and
Sedco Systems Inc. for the antenna portion. The team won the package in
competition with Raytheon Co.’s Electromagnetics division

At the same time, AIL will share in General Dynamics Corp.’s $2.5 million
contract to develop a brassboard ECM system for a competitive flyoff
against Grumman Aerospace Corp.’s prototype EF-111A interceptors
[Electronics, Aug. 30, 1973, p. 42]. Grumman has received a similar con-
tract. The Air Force wants to modify 42 of the F-111s to the electronic-war-
fare role by retrofitting each with an AN/ALQ-99 tactical jamming system
made up of a receiver, computer, and high-power transmitters with direc-
tional /steerable antennas.

First U.S. domsat service starts work

RCA began operating the first coast-to-coast domestic satellite communi-
cations system this month, beating Western Union, which is scheduled to
put its system into orbit this spring. But, whereas Western Union will use its
own Hughes satellites, RCA has for the time being put transponders on
board Canada’s Anik-2 satellite, also built by Hughes, to interconnect termi-
nal in New York, San Francisco, and Juneau, Alaska. In 1976, however,
RCA will launch three company-built, 24-channel satellites to operate with
a full network of earth stations.

Fairchild discontinues $X-70 modules

After completing delivery commitments through the first quarter of 1974,
Fairchild Camera & Instrument Corp. will discontinue supplying two of the
three control modules for the Polaroid Corp. SX-70 camera. Fairchild has
attributed the decision to a failure to reach an agreement on price and vol-
ume terms in a renewal of Fairchild's contract. Polaroid selected Texas
Instruments to supply two of three modules Fairchild had been delivering.

Methode moves to additive technique

Methode Electronics Inc., Chicago, under a licensing agreement from the
Photocircuits division of Kollmorgen, Glen Cove, N.Y., has begun volume
production of printed-circuit boards using the additive process, whereby
copper is placed selectively on the pc board. Methode's facility can now
deliver one million square feet of the boards per year

NCR uses optical scanning with new computer

An accounting computer using an optical-scanning program has been in-
troduced by National Cash Register Co. Called the model 299, the com-
puter has a scanner that detects the presence or absence of reflected light
from pencil or pen marks on a special program-assembly card, enters the
information on a microprogramed MOS ROM, and executes operations ac-
cording to the programed instruction. Price of a basic unit is $7,250.

DOT plans to automate freight cars

About $35 million has been ticketed by the Department of Transportation
for a new computerized accounting system to keep tabs on the nation’s
freight-car fleet. The allocation is part of a proposed $2 billion rail-aid pro-
gram unveiled this month, and should speed the award of a $2.5 million
computer contract that is under way at the Association of American Rail-
roads.

IBM pioneer retires

Thomas J. Watson Jr., son of IBM’s founder, and himself a pioneer in com-
puter technology, retires this month at IBM’'s mandatory retirement age of
60
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The Total Tone
Signalling System

Microsystems gets it together with its interfacing I.C.'s

¢ LOGIC INTERFACE CIRCUIT

MF7109 electronically converts your computer's 4 bit
binary code to key the MH8300 tone generator for fully
automatic data transmission or automatic dialing.

e BUFFER INTERLOCK

ML8141/8142 enables simple, foolproof mechanical
switching of the tone generator. It locks out errors
caused by pushing two buttons simultaneously. It also
acts as a low impedance buffer to provide better RF
immunity,

e TONE RINGER

ML8204 the audio oscillator that replaces the standard
telephone bell with a prestigious pleasant sounding
warbling tone.

They're all available now, only through Microsystems sales
outlets and stocking distributors around the world. Micro-
systems International Limited, Box 3529 Station C, Ottawa,
Canada K1Y 4J1, tel. (613)828-9191
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These economical,
highly reliable triacs are
the result of Hutson's
advanced thyristor tech-
nology which includes
patented construction of
void-free glass-passiva-
tion chips. This series
features:

(It(rRms)) to 15 Amps
(Vorom) to 600 Volts

In addition to these
TO66 packaged triacs,
Hutson's complete line
of triacs and scr's are
available in all popular
packages in current
ratings to 60 Amps and
voltage (Vorowm) ratings
to 600V.

Call or write for com-
plete information.

HUTSON
INDUSTRIES

80X 34235 « 2019 W. VALLEY VIEW.
DALLAS, TEX. 75234 (214) 241-3511
TWX 810-860-5537

Distributed by:

In U.S.A.: BODELLE CO., INC.,
Chicago, 111. 312/468-1016
THOR ELECTRONICS, Elizabeth,
N.J. 201/354.2430.

In Canada: SEMAD ELEC
TRONICS, Downsview, Ont
416/635-9880

Hutson Industries International

TAYEB BERNOUS Vice-President
30 Rue Pierre Semard. Yerres,
91 France ¢ Tel: Paris 925-8258
TELEX 21-311

In Europe:

Belgium: C.N. ROOD S.A., Brus
sels 02-352135. Denmark: E.V.
Johanssen A/S, Copenhagen
(01)* 295622. Norway: INTELCO,
Oslo, 47 2 207451. Spain: BEL-
PORT, Madrid 234.62.62. Swe-
den: ELEKTROFLEX, Sundyberg
08-28-9290. Switzerland: D
LEITGEB, Dubendorf 051 85
9666. UK: CLAUDE LYONS,
LTD., Hoddeston, Hertfordshire
(09924) 67161.
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methyl-methacrylate and glycidyl-
methacrylate is used; the dopant is
an ethyl acrylate—two materials re-
lated to Plexiglass. In addition, two
thin-film waveguides have been
placed close enough together to ob-
tain a directional coupler effect as
light is coupled from one guide to
the next.

Tapered. The other Bell develop-
ment tackles the problem of cou-
pling light out of a thin-film mate-
rial. If the edge of a thin-film
material is carefully tapered, says
P. K. Tien, head of Bell’s Electronic
Physics Research department, light
projected at the taper through the
film will not pass into the surround-
ing air. Instead, it propagates along
the tapered edge and down into the
substrate. Making use of this obser-
vation, Tien deposited an organic
film of vinyl trimethylsilane on a
substrate with a tapered edge, then
he tunnelled into the substrate
and placed an optical fiber there in
the path of the light. Light loss due
to the coupling was 3 dB. But Tien,
who describes the work as “very
preliminary” hopes to improve this
figure.

Tien, as well as Tomlinson and -

Weber and their co-workers at Bell,
Edwin A. Chandross and Coralie A.
Pryde, are describing their research
this week at a conference on inte-
grated optics in New Orleans. O

7 memercial electronics

Scientists have a
choice of calculators

Of all the hand-held scientific calcu-
lators introduced at the Winter
Consumer Electronics Show in Chi-
cago, the talk centered around one
that wasn't there. Texas Instruments
waited until its booth was packed
back into the shipping cartons, and
then pulled out its new SR-50.

T1 had good reason not to unveil
the unit to the show’s buyers. Tak-
ing leaf from the book that Hewlett-
Packard wrote, TI will sell it by di-
rect mail only. Functionally, the SR-
50 fits between the HP-35 and 45.

But its price—$169.95—undercuts
most of the units at the show.

Most of the scientific calculators
introduced used variations on the
Rockwell Microelectronics division’s
single calculator chip. These units’
functions include algebraic entry,
four-function plus trig and inverse
trig, natural and common logs, pow-
ers and square roots, pi, reciprocal
memory, and the ability to work in
either degrees or radians.

But the two-chip TI machine fea-
tures hyperbolics and inverse hyper-
bolics, factorials, squares, and n'®
roots. An internal processing se-
quence allows problems such as the
sum of products to be entered left-
to-right, the equivalent of an addi-
tional memory.

Except for the H-P machines, the
SR-50 is the only full scientific unit
on the market with scientific nota-
tion. The calculator’s 13 internal
digits are rounded to a 10-digit
mantissa and two-digit exponent.

TI used ion-implantation on both
MOS chips to achieve a total chip
power dissipation of about 125 mil-
liwatts for longer battery life. The
233-by-240-mil arithmetic chip is
equivalent to over 12,000 transis-
tors—probably the most complex on
the market. The second chip is a se-
quentially-accessed, virtual-ground
ROM with 13,312 bits of storage.

The least expensive scientific cal-
culator shown also uses scientific no-
tation. The tiny 12-function Sinclair
Scientific, with 5-digit mantissa and
2-digit exponent at $119.95, is based
on a single chip developed at Sin-
clair’s laboratories in St. Ives, Great
Britain, and reportedly manufac-
tured by TI (see p. 53). The size, 4.3
by 1.9 by 0.7 inches, was maintained
using dual-function keys. Powers
and roots must be computed using
log and antilog keys.

Other entries, all using the Rock-
well chip, are eight-digit units with-
out scientific notation. They include
the Bowmar MX 100 at $179.95,
JCE Inc.’s 80 at $179.95, JCE 90 at
$159.95, Keystone-Omega 4030 at
$194.95, Lloyd's Accumatic 999 at
$199.95, Rapidman 825 at $179.95,
Unicom 202SR at $195.00, and
Unitrex 80SR at $199.95. Except for
the Keystone machine, all use dual-
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MAKING IT!

NORTH AMERICA

direct sales offices
CANADA
ONTARIO

Ottawa Microsystems international Limited
gﬂlb Mlcroom:u international Limited

Microsystems Intemational Limited
UNITED STATES OF AMERICA
CALIFORNIA

Palo Alto Microsystems International Inc.

Santa Ana Microsysiems International Inc.

KLLINOIS, Schaumburg
Microsystems International inc.
MASSACHUSETTS, Waltham
Micr lema International Inc.
NINNE Hope
Microsystems International inc.
NEW Y, Morris Plalns
Microsystems internationat Ine.
PENNSYLVANIA, Huntingdon Vsl
Microsystems international Inc.

sales representatives
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BAITISH COLUMBIA, Vencouwer

(613)828.-9191
(416) 2791358

(514)931-7055

(415)493-0848
-{714) 979-6522
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STUTTGART Microsystems international GmbH

UNITED KINGDOM
LONDON Microsystema international Limited

stocking distributors
DENMARK
Copenhagen Erik Westerberg A/S.

Ready when you are.
Everywhere!

e MH8900 series Tone Generators

o ME8800 series Tone Receivers
o MF7109 Logic Interface Circuit
e ML8141/8142 Buffer Interlock

o ML8204 Tone Ringer

Specifying is one thing. Getting is often another. Nothing is
more frustrating than waiting. But you don’t need to wait for
Microsystems line of tone signalling products because
they're available now only at Microsystems sales outlets and
distributors worldwide. Microsystems modern 340,000 sq.
ft., 1500 man R & D and production compiex takes care of it.

But don't take our word for it. Ask the telecom/datacom
people who are already using over 100,000 of them . . . and
then decide. Microsystems International Limited, Box 3529
Station C, Ottawa, Canada K1Y 4J1, tel. (613)828-9191,
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New Books

Handbook of Chemistry
and Physics

CHARLES D. HODGMAN, Associate Pro-
fessor of Physics, Case School of Ap-
plied Science, Editor in Chief and
HARrY N. HoLMES, Professor of Chem-
istry, Oberlin College, Associate Edi-
tor. Chemical Rubber Publishing Co.,
Cleveland, 1941-2, 25th edition, 2503
pages. Price $3.50.

ALMOST EVERY YEAR for many years this
useful compendium of information had
been revised, added to, and in general
brought up to date with new research.
This edition is no exception. Consider-
ably more than half of the pages in
the book have been added or completely
revised and reset. These changes in-
clude such data as Physical Constants
of Inorganic, Organic and Industrial
Organic Compounds, Melting and Boil-
ing Points of Organic Compounds, De-
scription of the Elements, Properties of
Commercial Plastics, X-Ray Crystal-
lographic Data, Gravimetric Factors
and their Logarithms, Definitions of
Chemical Terms, Composition and
Value of Foods, and many other im-
portant tables.

The format of the book also has been
changed, making it longer and wider
and, as a result, more convenient to use.
—K.H.

The “Radio’® Handbook

Published by Editors and Emngineers,
Ltd., 1300 Kenwood Road, Santa Bar-
bara, Calif. 640 pages. Price, $1.75 in
clothbound edition.

THE Rapio HANDBOOK gives a general
compilation of information on the prac-
tical aspects of radio. The contents is
divided into three classifications: (1)
principles of electricity, radio, vacuum
tubes and antennas, (2) constructional
information on the building of high
frequency transmitters and receivers
and (8) tube characteristic tables,
reference charts and graphs, and a col-
lection of formulas useful to the prac-
tical radio man.

The fundamentals of radio are given
in a descriptive manner with little use
of mathematics. The treatment is such
as to be suitable for high school stu-
dents, although the constructional ma-
terial contains important information
to any who may desire an introduction
into high frequency technique and
methods. Throughout emphasis has
been placed on the practical aspects of
the communication problem. -B.D.

146-b

Introduction to Modern
Physics

By F. K. RicHTMYER and E. H. KEN-
NARD (Third Edition. 728 pages. Mc-
Graw-Hill Book Co. Price $5. 1942.)

THIS WELL-KNOWN VOLUME was origin-
ally based on a course of summer lec-
tures given at Cornell University by the
late Professor Richtmyer. The first two
editions of this book have enjoyed con-
siderable popularity among upper class
or graduate students in physics and
engineering. After the sudden death of
Professor Richtmyer, preparation of
the third edition was undertaken by
Professor Kennard, whose text on
“Kinetic Theory of Gases”, which has
been reviewed in these columns, is a
fitting companion for the present work.

The delightful introduction of the
first two editions has been retained in
the present edition in the historical
sketch which outlines the advancement
of physics from the earliest times to
the development of the theory of elec-
tro-magnetism by Maxwell, Lorentz,
Hertz and others. In the reviewer’s
opinion, the historical sketch given in
the first chapter would be well worth
reading by anyone having even a cur-
sory interest in the physical sciences.

Once the 50 pages of Chapter I are
behind the reader, it is evident that the
volume is no mere high school textbook.

The second chapter deals with electro-
maguetic waves and moving charges
and rapidly brings the reader to the dif-
ferential expression for Maxwell’s
equations. Subsequent chapters deal
with the following subjects: The pho-
toelectric and thermionic effects,
theory of relativity, origin of a quan-
tum theory, the nuclear atom and origin
of spectral line, wave mechanics,
atomic structures and optical spectra,
the quantum theory of specific heats,
x-rays, the nucleus, and cosmic rays.
All of the topics will be of interest to
the physicist or engineer with catholic
interests.

To readers of ELECTRONICS, Chapter
111 dealing with the photoelectric and
thermionic effects is likely to be of the
most immediate and practical interest.
The section dealing with the discovery
of the photoelectric effects and the dis-
covery of the electron, an appreciable
amount of historical material is inter-
spersed with the necessary scientific
implications of the discovery. Again,
in describing the Zeeman effect on page
87, the historical experimental re-
searches of Faraday are mentioned and
the reasons for his failure are given as
are also the reasons for Zeeman’s suc-
cess. The subject of photoelectricity is
treated briefly and succinctly under the
following topics: Photoelectrons, rela-
tion between photoelectric current and
intensity of illumination of the cathode,
energy distribution of photoelectrons,
relation between velocity of photoelec-
trons and frequency of the light, prop-
erties of photoelectric emission, source
of the photoelectric energy, and the
photoelectric section and the corpuscu-
lar theory of light. The modern point
of view is apparent in the treatment
of thermionic emission under the topics:

> ]

MAKE YOUR OWN SAFETY GLASS

Roxaneal, @ new glass protecior. is a water-white transparent liquid that

prevenis broken glass from flying.

1t will not stop glass from fracturing

but tests have proved that it will keep broken glass in place thus preventing

dangerous glass splinters from flying.

Photographs of the test were made

at one millionth of a second. Left. shows the coated glass, right, is the
plain glass

June 1942 — ELECTRONICS



Finally!

A filter so precise,
filter characteristics
for every setting
are printed

We've built a variable electronic filter
that's so precise, it has enabled us to print
the cutoff frequencies, center frequency, bandwidth,
noise bandwidth and filter gain,
for every setting, on top of the instrument.
Besides being the easiest-to-use filters on the market,
our 4200 series filters are twice as accurate,
have less than half the self-noise,
and provide 10 dB greater outband rejection than
any other filters. Frequency coverage is
.01 Hz to 1 MHz. Built-in selectable post-filter
gain and remote preamplifiers are optional.

A Butterworth response is used in the NORMAL
mode and a Bessel response in the PULSE mode
(transient response is superior to conventional
“RC" or “‘Low Q" modes of other filters).

The price? $695.

For complete specifications and
your free copies of our variable electronic filter
application notes, write to: Ithaco, Inc.,
Box 818-7R, Ithaca, New York 14850.
For immediate response, call Don Chandler at
607-272-7640 or TWX 510-255-9307.

ITHACO
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function keys, and all are standard
pocket-calculator size except the
Sinclair and the JCE 90. O

Auto electronics

Computerized tester
speeds car repairs

The first checkout system from an
American company to pinpoint
automatically trouble spots in au-
tomotive vehicles was introduced
last week by Hamilton Standard, a
division of United Aircraft Corp.,
Windsor Locks, Conn.

“It takes the guesswork out of
making car repairs,” says Hamilton
Standard president Richard F.
Gamble. In the system, called Auto-
sense, sensors measure such things
as ignition performance and exhaust
emissions under control of a central
digital computer. The computer
compares the conditions against
performance specifications stored in
its memory, producing a printout
that lists what conditions failed the
tests and what repairs, adjustments,
or other actions should be taken.

Autosense is actually the second
such system to be introduced. The
first was developed some three years
ago by West Germany’s Volks-
wagenwerke AG, which worked with
Siemens AG, Munich.

The Hamilton Standard system
can be used to tune up cars and
trucks to keep them at their fuel-
conserving peak efficiency and for
testing and repairing emission con-
trols. The performance specifica-
tions for more than 2,000 models
can be kept in the memory. A com-
plete car can be plugged into the
system and checked in about 10
minutes.

Some 50 Autosense systems,
priced at $6,985 each, have been
completed in pilot production. Sun
Oil Co. and GMC Truck and Coach
division of General Motors Corp.
have bought the equipment, says
Gamble. Ford Motor Co. has also
helped in developing the system and
field-tested it in the San Diego area
last year. O
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The AD528.

Where high accuracy joins high speed
in a FET op amp.

It's all here in the AD528. First take the speed: a
slew rate of 70V/usec and a bandwidth of 10MHz
—with no external compensation —that gives

you a clean response, minimal ringing and no
oscillation. Even with a 300pF load.

Then combine it with an input bias current of
10pA, an offset voltage of TmV, a Vi, drift of
151 V/°C and a peak to peak noise of less than
SuV.

Put them all together and you've got a FET
op amp that's perfect for high speed integration,
sample and hold, and current to voltage conver-
sion for D to A applications.

And you can't beat that for only $12 in hundreds
for the AD528J.

The AD528 is the FET input version of our
60° phase margin bipolar AD518. That one
has the bandwidth and the speed but a little
less accuracy. And a little lower cost. The
AD518K. $4.95 in hundreds.

The AD528 and the AD518. Just two more
ways to keep you—and us —a step ahead
of everyone else. From the high perform-
ance linear IC people at Analog Devices
Semiconductor, Norwood, Massachusetts 02062.
(617) 329-4700.

ANALOG AR
DEVICES ||
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Next time you’re in town
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drop by the plant.

That gives you a lot of towns to choose from
TRW Electronic Components has 30 plants in
28 towns in four countries. As of today
Tomorrow? Well, let's just say that 30 plants are
none too many. We make well over 300 dis-
tinctly different kinds of components. For the
major OEMs in all major industries that use
electronics. And the demand keeps growing

What's more, as one of the few companies mak

ing both high-technology and high-volume com-
ponents, we are often called on to apply our
know-how in one area to the other. That some
times means building still another plant

In any case, we keep having to make ourselves
at home —in new home towns

S0 please don't write in those four blank squares,
above. We may be needing them pretty soon
Because we are TRW.

TRW cLecTronic cCOMPONENTS

880 Wilshire Bivd L

Angele A 90024

Connectors * Resistors » Semiconduclors « Capacitors e Motors ® Functions and Assemblies ¢« PC Boards e Potentiometers » Transformers e Coils and Inductors e Wire and Cable



CHALLENGE:

Solve your tropo problems

without filling in this coupon.

My tropo problem is:
(O EXCESSIVE DOWN TIME-a. equipment fails frequently; b. failures are difficult to identify.

(O HIGH MAINTENANCE COSTS -a. hard-to-find highly skilled technicians are needed to keep system
operational.

(O UNRELIABLE COMMUNICATIONS-a. poor combining b. signal fades; c. equipment needs con-
stant peaking.

(OJ RESTRICTED SIGNAL HANDLING CAPABILITY -a. system won’t handle digital data; b. not
enough channels to handle the traffic.

[J OTHER

Send me information on how your modular, solid-state radios can get rid of my problem.

Name Title
Firm
Address City, State, Country.

Mail to: Motorola Government Electronics Division,Communications Operations, 8201 E. McDowell Rd.,
Scottsdale, AZ 85257,USA . For even faster relief, call (602) 949-2811 or call one of our international
offices listed under Motorola Military and Aerospace Electronics in Canada, England, France, Germany,

Holland or Italy.

ED-1

It's a rigged challenge because Motorola has the
newest, solid-state radio using predetection combin-
ing for troposcatter communications systems that is
designed specifically for this application and is now
in production. For example, if down time is the prob-
lem that particularly concerns you, remember:

He who lives by the band-aid
shall die by the band-aid.

It’s possible to live with constant re-adjust-
ment, re-building and repair out in the boondocks.
If you can convince highly trained personnel to move
to the middle of nowhere and spend all their time
tinkering equipment back to life.

Unfortunately, anyone smart enough to do
the job is also smart enough not to want to do the

44

job. Let’s face it, would you want to spend your life
replacing tired vacuum tubes?
_‘__.qq"'

What's the MTTR? One of our engineers claims: “Even a ciumsy guy
off the street could make a worst-case module replacement in 5 or 6
minutes."
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Here we are now that you need us.

Motorola’s new L, S, and C-band equipment
solves the problems that cause manpower problems.
Mean Time Between Failure is calculated at over
4,000 hours. And even if something goes wrong
with key elements, nothing goes wrong. Redundant
equipment automatically switches over to avoid
service interruption. A visual alarm blinks, an audio
alarm sounds, built-in test equipment with automatic
fault isolation tells which module should be jerked
out and replaced with a spare...in seconds. And
these common sense maintenance procedures can
easily be learned by almost anyone.

Reliability plus new heights of performance.

A new concept in predetection combining
became a practical. problem-free reality when in-
tegrated circuit technology was pushed to new limits.
At Motorola we developed this new signal process-
ing technique that delivered a 10-to-1 improvement
in biterror rate over existing troposcatter equipment
in a test by the Rome Air Development Center in
Rome, New York.

Ali solid state circuitry and JAN spec components virtually eliminate
major maintenance problems...and modular design has made routine
maintenance a breeze.

Motorola tropo radios will give your system
the flexibility to handle digital data in addition to
the usual analog FDM modes. Plus lower mainte-
nance costs, and a noise/power ratio (NPR) of
55 dB for 252-channel operation.

It isn’t a paperwork dream.

Bell Canada is now installing Motorola
MTR-1000 production units to modernize stations
to carry high quality public communications across
Labrador from Newfoundland to Quebec.
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Bell’s decision to modernize with Motorola
tropo radios was based upon substantial savings
in maintenance, increase in channel capacity and

[} oy ST

Out in the wilderness human engineering, conservative design and
ultra reliability become critical. Bell Canada knows. They chose
Motorola‘'s MTR-1000 radios.

improved circuit performance over their old equip-
ment. Tests have shown a 10-to-1 improvement in
bit error rate can be realized by using fully redundant
predetection combining with the following features:

¢ Quadruple diversity receiver capability

e Dual exciter with automatic switchover

¢ Modular design

¢ Unique fault isolation techniques

e Latest circuitry advances

e 70 MHz IF exciter and receiver interface

But that’s only part of the story. Fill in the
coupon, and we will send you the facts how the solid
state tropo radios can reduce costly maintenance
problems, provide improved reliability, and substan-
tially boost performance.

MOTOROLA

... new thinking in electronics
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Do you face

a make or buy
decision on
power supplies?

BUY LAMBDA'S NEW

65 AMPERES. LX SERIES NOW
AND 11 PACKAGE SIZES.

SPECIFICATIONS FOR LX SERIES

DC Output

Regulated Voltage

regulation, line . ..........
regulationload ...........
ripple and noise ..........

0.1%
0.1%
1.5 mV RMS, 5 mV pk-pk with

either positive or negative ter-
minal grounded

temperature coefficient .... 0.03%/°C

AC input

line ................... 105-132 VAC; 47-440 Hz. For
187-242 VAC, see A.C. input
options. For operation of LXS-E,
LXS-EE, LXS-7, and LXS-8 units
at 50 Hz or at 400 Hz, consult
factory. Ratings apply to 57-63
Hz. For all other models delete
40°C rating for 50 Hz operation.

Ambient operating temperature range

continuous duty from 0° to +71°C with corresponding load
current ratings for all models of operation.
Storage temperature range
—55°Cto +85°C
Overload protection
Thermal
thermostat, automatic reset when over-temp. condition is re-
moved. (Not applicable to LXD-3); circuit breaker must be reset
on LX-7 and LX-8 models.
Electrical
external overload protection, automatic electronic current limit-
ing circuit limits the output current to the preset value,
thereby providing protection for load as well as power supply.
Overshoot
no overshoot on turn-on, turn-off or power failure.

Input and output connections
through terminal block on chassis; output terminals on LX-7,
LX-8 models are two heavy duty studs.
Power hybrid voltage regulator
or integrated circuit regulation
some models have Power Hybrid Voltage Regulator providing
complete regulation system while others have an integrated
circuit providing regulation system except for input and output
capacitors, rectifiers and series regulation transistors.
Controls
DC Qutput Control
simple screwdriver voltage adjustment over entire voltage
range.
Remote sensing
provision is made for remote sensing to eliminate effect of
power output lead resistance on DC regulation.
Transformer
MIL-T-27C, Grade 6
Tracking accuracy (dual models)

2% absolute voltage difference; 0.2% change for all conditions
of line, load and temperature.

5 VOLTS £5% SINGLE OUTPUT

MAX. AMPS AT AMBIENT OF:

MODEL 40°C 50°C 60°C 71°C PRICE
LXS-A-5-0V* 4.0 3.4 2.7 2.0 $ 85.
LXS-B-5-O0v* 5.8 5.0 4.0 3.0 125.
LXS-4-5-0V* 7.4 6.5 5.4 3.9 135.
LXS-C-5-0V* 9.0 8.0 6.8 5.3 150.
LXS-CC-5-0v* 16.0 14.5 12.7 10.5 200.
LXS-D-5-0V* 27.5 24.2 20.5 16.5 235.
LXS-E-5-OV* 35.0 30.0 24.0 17.5 300.
LXS-EE-5-OV* 45.0 39.0 32.0 25.0 425.
LXS-7-5-OV** 65.0 56.0 46.0 35.0 515.
LXS-8-5-0V** 85.0 77.0 68.0 56.0 650.

*Includes fixed overvoltage protection at 6.8V =10%
**Built-in continuously adjustable overvoltage protection crowbars
output when trip level is exceeded. Included on all LXS-7, LXS-8 models

6 VOLTS £5%

MAX. AMPS AT AMBIENT OF:

MODEL 40°C  50°C 60°C  71°C  PRICE
LXS-A-6 37 3.1 25 1.9 $ 85.
LXS-B-6 55 4.7 38 2.9 125.
LXS-4-6 6.6 5.8 4.8 3.5 135,
LXS-C-6 8.8 738 6.7 52 150.
LXS-CC-6 152 138 12, 10.0 200.
LXS-D-6 265 234 198 16.0 235,
LXS-E-6 340 290 230 165 300.
LXS-EE-6-OV** 420 360 300 __ 22.0 425,
LXS-7-6-0V 500 500 410 __ 320 515.
LXS-8-6-0V 700 700 680 __ 56.0 560.

**Includes fixed overvoltage protection at 7.4V =10%

12 VOLTS £5%

MAX. AMPS AT AMBIENT OF:

MODEL 40°C 50°C 60°C 71°C PRICE
LXS-A-12 2.7 22 1.8 1.5 $ 85.
LXS-B-12 38 36 3.0 2.2 125,
LXS-4-12 4.4 38 3.1 2.5 135.
LXS-C-12 6.5 6.1 55 46 150
LXS-CC-12 10.5 9.4 8.2 5.0 190.
LXS-D-12 16.0 14.0 1.9 8.0 235.
LXS-E-12 21.0 18.0 15.0 125 300.
LXS-EE-12 32.0 27.0 22.0 16.0 400.
LXS-7-12-0V 40.0 36.0 30.0 23.0 515,
LXS-8-12-0V 50.0 45.0 40.0 34.0 560.

15 VOLTS £5%

MAX. AMPS AT AMBIENT OF:

MODEL 40°C 50°C 60°C 71°C PRICE
LXS-A-15 2.4 2.0 1.6 1.3 $ 85.
LXS-B-15 3.2 2.8 2.5 1.5 125.
LXS-4-15 4.0 3.5 2.8 2.3 135.
LXS-C-15 i 6.0 5.6 5.1 4.5 150.
LXS-CC-15 9.5 8.6 7.4 4.8 190.
LXS-D-15 14.0 12.3 10.4 7.5 235.
LXS-E-15 19.0 17.0 14.0 12.0 300.
LXS-EE-15 28.0 24.0 19.5 14.0 400.
LXS-7-15-0V 36.0 32.0 26.0 20.0 515.
LXS-8-15-0V 45.0 41.0 36.0 30.0 560.




LX-=7 UP TO 28 VOLTS, UP TO

AVAILABLE IN 68 MODELS

20 VOLTS £5%

MAX. AMPS AT AMBIENT OF:

MODEL 40°C 50°C  60°C 71°C PRICE
_LXS-CC-20 7.7 7.2 6.5 44 $190.
LXS-D-20 15 10.2 8.6 6.8 235,
LXS-E-20 15.0 13.0 10.5 7.0 300.
LXS-EE-20 22.0 18.5 14.5 10.0 400.
LXS-7-20-0V 28.0 25.0 20.5 155 515,
LXS-8-20-OV 32.0 29.0 25.0 17.0 560.

24 VOLTS 5%

MAX. AMPS AT AMBIENT OF:

MODEL 40°C 50°C  60°C  71°C  PRICE
LXS-CC-24 6.8 6.4 5.7 4.4 $190.
_LXS-D-24 10.0 8.8 7.5 6.0 235.
LXS-E-24 13.0 1.0 95 6.0 300.
LXS-EE-24 19.0 16.5 13.0 95 400.
LXS-7-23-0V 250 220 18.0 14.0 515,
LXS-8-24-OV 30.0 27.0 23.5 17.0 560.

28 VOLTS £5%

MAX. AMPS AT AMBIENT OF:

MODEL 40°C 50°C  60°C  71°C  PRICE
LXS-CC-28 80 56 5.0 43 $190.
LXS-D-28 90 8.0 6.8 5.5 235.
LXS-E-28 1.0 10.0 8.5 55 300.
LXS-EE-28 17.0 15.0 12.0 9.0 400.
LXS-7-28-OV 22.0 19.5 16.0 125 515,
"LXS-8-28-OV 28.0 25.5 225 17.0 560.

$15TO £12 VOLTS DUAL OUTPUT

ADJ. VOLT. MAX. AMPS AT AMBIENT OF:

MODEL RANGE VDC 40°C 50°C 60°C 71°C PRICE

*15 1.0 10 09 07
LXD-A-152 1o $125.

*12 08 08 07 06

*15 16 14 12 07
LXD-B-152 1o 150.

x12 14 13 11 06

*15 25 23 19 15
LXD-C-152 1o ——  160.

*12 20 18 15 12

*15 40 37 32 24
LXD-CC-152 to 235.

*12 30 27 23 18

*15 62 56 49 40
LXD-D-152 o 280.

*12 45 41 37 3.0

*15 125 110 90 7.0
LXD-EE-152 10 435.

*12 100 90 78 6.0

$12TO £15 VOLTS/-12 TO =15 VOLTS

ADJ. VOLT. MAX. mA. AT AMBIENT OF:
MODEL RANGE VDC 40°C 50°C 60°C 71°C  PRICE

+(1210 15) 400 370 340 300
LXD-3-152 $85.
-(12 10 15) 400 370 340 300

Circle 47 on reader service card

26 TO 13 VOLTS

ADJ. VOLT. MAX. AMPS AT AMBIENT OF:

MODEL RANGE VDC 40°C 50°C 60°C 71°C  PRICE
+5 27 24 1.9 1.4
LXD-B-062 to — —  $160.
+3 21 20 1.6 1.2
*6 35 33 27 1.7 -
LXD-C-062 to — 3170.
_*3 26 2.4 1.9 13
24 TO 30 VOLTS
ADJ.VOLT. MAX. mA. AT AMBIENT OF:
MODEL RANGEVDC 40°C 50°C 60°C 71°C PRICE
LXD-3-152 24—30 400 370 340 300 $85.
S VOLTS 5%, :15TO %12 VOLTS
TRIPLE OUTPUT
ADJ. VOLT. MAX. AMPS AT AMBIENT OF:
MODEL RANGE VDC 40°C 50°C 60°C 71°C  PRICE
5*5% 120 115 110 9.5
*15 31 27 2.2 1.7
LXT-D-5152 to — 8375,
*12 23 20 1.7 13

*5 volt output has fixed overvoltage protection at 6 8V *=10%
=15 to =12 output is dual tracking output

NEW LX-7 DESIGNED TO MEET MIL
ENVIRONMENTAL SPECIFICATIONS.

D —
LXS-7-5-0V 5V, 65A
$515
5-YEAR GUARANTEE

LAMBDA

ELECTRONICS CORP.
A @ Company

515 BROAD HOLOW ROAD, MELVILLE, L. 1., NEW YORK 11746



THE FIRST OF THE
BIG GOUN T TIMERS
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BINARY COUNTER
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« ULTRA-LONG DELAY
GENERATOR

DIGITAL SAMPLE
AND HOLD

FREQUENCY
SYNTHESIZER

« PULSE COUNTER
» BINARY PATTERN
GENERATOR

« PRECISION OSCILLATOR
. ALL IN ONE.
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Exar's new XR-2240 counter/programmable timer
solves so many tough problems that designers will
unanimously agree that it's really the universal timer.

With its unique combination of analog and digital
timing methods, you can now replace inadequate and
complex assemblages of monolithic and electrome-
chanical timers with the much simpler XR-2240. As a
bonus, you get greater flexibility, precision operation,
and a reduction in components and costs for most
applications.

Because of built-in programmability, you can also
use the XR-2240 for frequency synthesis, electronic
music synthesis, digital sample and hold, A to D con-
version, binary counting and pattern generation, and
more.

With a single XR-2240 you can now generate pre-

'(f""" u“u.tr‘.rs.‘.

v

cision time delays programmable from 1RC to 255RC,
a range of microseconds to 5 days. By cascading only
two XR-2240 timers, you can extend the maximum
delay by a factor of 2N, where N = 16 bits, resulting in
a total delay of 3 years!

The XR-2240 operates over a 4V to 15V supply
range with an accuracy of 0.5% and a 50 ppm/°C
temperature stability. It's available in either a 16-pin
ceramic or plastic dual-in-line package for military or
commercial applications. Prices start at $3.00 in 100
piece quantities.

For the more conventional timing applications,
look to our other timers: the XR-220/230 timing circuit
and the XR-2556 dual timers. Call or write Exar, the
timer leader, for complete information.

EXAR SPEAKS YOUR LANGUAGE
N/ / 4
/N

EXAR INTEGRATED SYSTEMS

750 Palomar Sunnyvale, California 94086 (408) 732-7970 TWX 910-339-9233
EXAR DISTRIBUTORS Semi C ts: Woodland Hills: (213) 884-4560 Hauppauge. L. 1.:(516) 273-1234 EEP Corporation: Culver City (213)
838-1912 Intermark Electronics: Sunnyvale (408) 738-1111 San Diego: (714) 279-5200 Santa Ana: (714) 540-1322 Denver: (303) 963-8284 Seattie:
(206) 767-3160 Graham Electronics: indianapolis: (317) 634-8202 Lafayette: (317) 742-4006 Ft. Wayne: (219) 742-4346 Cincinnati: (513) 733-1661 Radio
Electric Service Co.: Baltimore: (3011 823-0070 Gerber Electronics: Dedham: (617) 329-2400 Yankee Electronics Supply: Londonderry: (603) 625-9746
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FCC'’s extra channel
for MDS systems
gets cool reception

Military oppose
China getting
helicopter avionics

Industry upset over
new FAA delay
of landing system

Rules for disclosing
corporate ownership
may be stiffened

Electronics/January 24, 1974

Washington newsletter

New Federal Communications Commission rules, which create a second
adjacent channel for Multipoint Distribution Service communications
systems in the 50 largest cities, have disappointed equipment makers
seeking expanded sales [Electronics, May 10, 1973, p. 65]. MDs is essen-
tially a CCTV system, centered on a microwave transmitter with a 25-
mile signal radius. A second 6-megahertz channel adjacent to the first
“isn’t technically feasible . . . it won’t spur the market,” explains one
manufacturer, because the second transmitter would have to be located
next to the first and the interference and contractual problems would
be enormous. Other makers add that it will drive up equipment costs
and tend to perpetuate single-channel monopolies. The makers got
some good news, however, because the commission allocated a second
4-MHz channel to over 100 cities below the top 50—an allocation that
might create a digital MDS communications market.

U.S. military leaders are urging that any helicopters sold by American
manufacturers to the People’s Republic of China be stripped of all but
the simplest avionics. The subject arose in mid-January with the confir-
mation that United Aircraft Corp. has received Government approval to
discuss the sale of an undisclosed number of its Sikorsky S-61N helicop-
ters to China, which wants to use them for patrolling its 4,000-mile-
long border with Russia. But Pentagon civilian leaders favor the sale,
because they believe it would be an effective counter to mounting So-
viet forces along the China border. Moreover, one of them points out,
China “undoubtedly knows as much as it cares about our helicopter
hardware from what was salvaged in Southeast Asia.”

Among the companies competing for the national standard Interim Mi-
crowave Landing System—and also for a lucrative head start on a poten-
tial world market—exasperation reached a new high when the Federal
Aviation Administration let it be known that it wants to rethink the
much-delayed program yet again [Electronics, July 19, 1973, p- 42). The
agency first told companies it was going to decide soon, then flip-flop-
ped and told industry sources that it wanted to re-evaluate, partly be-
cause the candidate systems from Boeing, Singer-Kearfott, and Tull
didn’t totally meet requirements during flight tests at Richmond, Va.,
late last year. Industry consensus is that the Tull system placed first
during the flight tests, but that system prices might determine the even-
tual winner. The FAA would only confirm that the technical and eco-
nomic packages haven’t gone topside for determination.

Legislation to stiffen Federal regulations on disclosure of stock own-
ership in publicly held companies, including aerospace, electronics,
and communications firms, is being readied for introduction in the re-
convened Congress by Sen. Lee Metcalf (D., Mont.) and Sen. Edmund
Muskie (D., Me.). The proposed tighter disclosure rules will seek prin-
cipally to limit institutional investments concentrated in single or re-
lated industries. The move was prompted by a Senate Government Op-
erations subcommittee study, made public at year’s end, which showed
a high concentration of corporate stoctk ownership by large banks.
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Washington commentary

A spur for cable communications

Cable television and other innovative forms of
cable communications have suffered slow
growth. Like other significant developments,
they seem destined to prove once more the
truth of Max Planck’s observation nearly 40
years ago that such advances “rarely make
their way by gradually winning over and con-
verting their opponents . . . what does happen
is that their opponents gradually die out and
the growing generation is familiarized with the
idea from the beginning.”

But now the acceptance and growth of cable
systems may be accelerated with the comple-
tion and release this month of a 450-page
White House report recommending a compre-
hensive national policy for cable. The product
of 18 months of study by a special seven-man
cabinet committee chaired by Clay T. White-
head, director of the Office of Tele-
communications Policy, the report is impres-
sive. More important, it has managed to please
most of the diverse groups with an interest in
cable, despite its strong recommendations.

Separations of power

Of the dozen long-range policy recommen-
dations, certainly the strongest is the one that
calls for separate ownership of cable systems
and program-supply services. That grates on
cable operators the most, since they see no
existing program-supply industry capable of
satisfying the enormous appetite of a multi-
channel system.

But the recommendation that has fascinated
all of the report’s early readers is the call for as
little Government regulation of cable as pos-
sible. Specifically, the study recommends that
“the Federal Government’s authority over
cable should be exercised initially to implement
a national policy: thereafter, detailed Federal
administrative supervision should be limited to
setting certain technical standards for cable and
applying anti-siphoning restrictions on profes-
sional sports programing.”

Moreover, the document urges other prohi-
bitions be adopted, including public utility-type
rate-of-return regulation, grants of exclusive
franchises by state or local governments, and
the use of cable fees in general as revenue-rais-
ing devices.

Demonstration

With the possible exception of the recom-
mendation on separate ownership of distribu-
tion and programing services—a temporary
handicap at most—all of the recommendations
should spur the growth of cable communi-

cations in this country. And one that is of par-
ticular interest to makers of the electronics
hardware is the committee’s proposal for a
Federally supported demonstration program of
the true potential of cable—a program that
would last no more than five years.

The demonstration effort, larger than any
thus far, could significantly speed the growth of
cable systems—and the development of the
multimillion dollar annual equipment market
they represent. As the committee sees it, the
project would be a way around the “chicken-
and-egg problem hampering the development
of many valuable services that might be com-
mercially viable. The demand for these services
depends heavily on their availability, yet few
potential suppliers are willing to accept the risk
of developing new services without significant
evidence of a market demand. . .”

Uncertainties

Neither the Congress nor the Federal Com-
munications Commission, which may be un-
happy with the potential loss of its power over
cable TV recommended by the report, has yet
been heard from, for the report is still fresh and
will require much internal analysis by both
bodies. How they will respond is already a sub-
ject of speculation in the communications in-
dustry. Nevertheless, the committee cannot be
faulted for failing to treat the realities of cable’s
challenge. Some are unhappy with its failure to
deal with the nuts and bolts of regulatory prob-
lems. But such criticisms are largely quarrels
with details of omission.

Whitehead and his committee did well over-
all, and they probably did so because they rec-
ognized from the outset that cable is not—as
many of its early romantic advocates claimed—
“a modern-day Rosetta stone capable of unra-
velling the complex problems facing this
society.” What they did do was “simply con-
clude that cable has much to offer, and it
should be given an opportunity to prove its
worth to the American people in the market-
place of goods and services and in the market-
place of ideas.”

The biggest single problem with the report is
not of the committee’s making but concerns the
White House. As the committee was structured
in 1971, its product has now become a report to
the President, not a report from him for appro-
priate congressional action. Thus there are
questions about what President Nixon will do
with it—if anything. These days there can be no
question that it is not high on his list of prior-
ities. —Ray Connolly
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Actual Size!

10K

261478747 "¢~

REMOTE

[ RANGE ————— RESOLUTION/Hz

2-3GHz——— 20Hz — 2GH: 1M
ATTENUATOR 20Hz —2GH:z
POWER TEST X1 X10 X100 X!K

"

sveTRon €[OO connen FREQUENCY COUNTER

Fully automatic: DC to 3 GHz-$2,295.
S-D’s new 6053 counter:

Automatic operation, plus a new low sensitivity, high input
impedance 200 MHz amplifier add up to one thing—a new
high in counter performance. By automatic operation, we
mean just that. All you do is hook up to either the BNC or “N”
type connector and push the range button. It's really simpler
than using an ordinary frequency meter!

Other key features and specs: 3%2" half rack configuration.
Resolves 3 GHz to 0.1 Hz. Remote programmable. BCD
recorder output. 10 mV rms on 200 MHz input. Choice of 7 or
9 full digits.

The $2,295 price comes out to only 77¢ per MHz! For that, why
settle for 500 MHz, when the new S-D 6053 goes right up
to 3 GHz?

Ask your local Scientific Devices office for complete data or
a demonstration or contact: Concord Instruments Division,
888 Galindo St., Concord, CA 94520. Phone: (415) 682-6161.
TWX: 910-481-9479.

SYSTRON 9 DONNER

Another S-D instrument first! Electronic counters/Digital voltmeters/Pulse generators/Data generators/
Time code generators/Sweep generators/Spectrum analyzers/Digital panel meters/Digital clocks/Signal generators/
Oscillators / Laboratory magnets/Precision power supplies/Analog & analog-hybrid computers/Data acquisition systems.
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BOURNS"® ‘

SPACE 1§ SAVER

CERMET &z CONTROLS

N

ARE-

INTERCHANGEABLE WITH CTS 550 and 600 — Series 3852 is an exact CTS 550 replacement

with less space required: Series 3859. ordered with a plastic bushing. also is interchangeable and costs
even less. Series 3862 is interchangeable with the CTS 600 and is a better %2 inch diameter control.

THIN — Cut the bulk out of your new design . . . try the controls with the thinnest back-panel profiles in the

4

industry —%a ",

QUIET — CRV is conservatively specified at 3% of total resistance. Actually it's substantially less on most
units,

CERMET — This provides the designer with BETTER STABILITY. HIGHER POWER-RATING, AND A =150
ppm/'C TEMPCO.

COMPETITIVELY PRICED

AVAILABLE — All three Series. including their various shaft. bushing. and shaft-end styles, are stocked in-
depth at each of 73 Bourns distributor locations. Delivery on standards is 24 hours.

Power Rating 2 watts at 70°C 1 watt at 125°C
Temperature Coefficient ' +150 ppm/°C ’ +150 ppm/°C
Diameter Y V2"

Depth Behind Panel 2 Ya” V2"

Resistance Range ) 509 to 5 megohms ™ 1009 to 5 megohms

Resistance Tolerance ’ +10% - - +10%

Jug

Bushing metal and plastic, locking and non-locking, plus snap-in metal; locking and non-locking

* Prices are U.S. Dollars, F.O.B,, U.S5.A.

FOR A COPY OF OUR COMPREHENSIVE 22-PAGE BROCHURE, OR TO ENTER YOUR ORDER, CONTACT
YOUR LOCAL BOURNS SALES OFFICE, DISTRIBUTOR, OR THE FACTORY-DIRECT.

v, -
!i‘ B INC

~up
TRIMPOT PRODUCTS DIVISION » 1200 COLUMBIA AVE., RIVERSIDE, CALIF. 92507
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Significant developments in technology and business

Pocket slide rule packs many

functions into 18 keys

Clive Sinclair, the Briton who
proved that a four-function pocket
calculator really could be light-
weight, is now out to prove that a
scientific calculator really can be
cheap.

At the Chicago consumer elec-
tronics show (see p. 38), Sinclair’s
American subsidiary, Sinclair Ra-
dionics Inc., showed pre-production
models of a pocket scientific ma-
chine that will be priced in Britain
at 49 pounds, or about $115.

The Sinclair Scientific is in the
same case as the four-function Sin-
clair Cambridge—4.3 by 1.9 by 0.7
inches. It also uses a somewhat simi-
lar display module, although it
reads out in an entirely different
way. Its 18 keys include the 10 digit
keys and the clear key. Four of the
remaining keys each initiate three
functions, giving 12 functions alto-
gether. Keys 16 and 17 are modi-
fiers to change the use of the func-
tion keys. Key 18 is used to enter an
exponent of a number when one is
being used.

Keys. Sinclair says that using one
key for three functions is no snag
and makes possible a real pocket
scientific machine. The four keys
initiate one arithmetic function and
two other functions. Thus the “mul-
tiply” key, pressed without a modi-
fier, simply multiplies. If one modi-
fier is pressed before it, it becomes
the “log” key. If the other modifier
is pressed, it becomes the “antilog”
key. The other functions, shared be-
tween the “add,” “subtract,” and
“divide” keys, are sine, cosine, tang-
ent, arc-sine, arc-cosine and arc-
tangent. There’s no constant key.

The LED readout looks super-
ficially like an eight-digit LED strip
with the sixth digit removed. The
first five figures display the mantissa
with the point fixed after the first
digit. The last two are the exponent,
expressed as powers of 10. Thus, the
number I million will be displayed
as 1.0000 in the mantissa and 06 in

Electronics/January 24, 1974

the exponent. Both mantissa and ex-
ponent can be preceded by a minus
sign on the display. The exponent
range is from 10-%° to power 109,
Sinclair gets complexity at low
cost by using a standard calculator
chip with the read-only memory
programed according to his own
ideas. He won’t say which chip he
uses. However, it has 3,520 bits of
read-only memory, and is 180 mils
square. Sinclair worked out the al-
gorithms for the transcendental
functions, and the ROM was pro-
gramed to realize them by Nigel

Searle of Sinclair Radionics Ltd.
The display is driven by two new
custom-designed bipolar chips, one
of which also contains an up-con-
verter that is part of the power sup-
ply to the main chip.

Searle says that most calculations
will take about the same time on the
Sinclair Scientific as they do on a
Hewlett-Packard scientific machine.
However, unlike the HP model, the
Sinclair machine has no internal
storage so that a number to be held
over will probably have to be writ-
ten down. ]

Around the world

BBC develops its own digital-TV converter

Although the spread of digital techniques in television has spawned a num-
ber of analog-to-digital converters specifically designed to digitize video
waveforms, the British Broadcasting Corp. was dissatisfied with those on
the market and developed its own. BBC's Engineering Designs department,
which built the converter, claims it's at least as good as any converter the
BBC could buy and should cost much less if built in quantity. Russell Flet-
cher, the designer, estimates quantity-production cost at $1,200 to $1,600,
which is about half the price of commercially available units. BBC will li-
cense interested commercial manufacturers.

The first application of the converter will be in a digital unit for converting
625-line television signals to 405-line signals. In Britain, 405-line TV sets,
although no longer made, will be in use for many years. The BBC has to
droadcast both signals, but for economic reasons, distribution from studio
to transmitter is at 625 lines only. With present line-rate converters, which
are analog, frequent adjustment are needed. The BBC believes the digital
unit will only need no adjustment over long periods. Installation will start in
the spring at a transmitter in North Wales.

West German study sees transmission upgrading

For the next 10 years, today’s techniques will satisfy the growing demand
for communications services in West Germany. Put another way, facsimile
newspapers and the like are still a long way away. That's the gist of a study
prepared by the ITT subsidiary, Standard Elektrik Lorenz AG, for the Ger-
man postal administration. The 160-page report, revealed by board chair-
man Dieter Moehring, digs into what's economically justifiable rather than
what's technically makable.

Moehring deems premature the speculations surrounding the so-called
electronic newspaper and the video-telephone for private use. The same
goes for new high-capacity transmission media like waveguides—either hol-
low, or in the form of glass fibers. **With glass-fiber techniques, particularly,
there are many technical nuts to crack, which should take a good 10
years," Moehring says. No chance in this decade is given the “totally inte-
grated communications network," which would provide TV programs, tele-
phone services, teletypewriter messages, facsimile pictures, and various
kinds of data from a central computer
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en a Savings Accoun

with our new
ower SCRs

megap

When you invest in IR's new Megapower SCR Family
Savings Plan you start earning dividends three impor-

tant ways.

First, you can eliminate over 70% of the devices and
parts normally needed (see the 3-phase converter “sav-
ings account” below for full details). That gives you a

lower total system cost, plus
more reliability.

Second, having fewer parts
cuts assembly time sharply,
increases reliability and
makes your field servicing
that much easier, too.

Third, Megapower SCRs
give you more production
power with only a minimum
change in your equipment
size.

If youwantto parallel Mega-
power SCRs, there's a special
bonus. Our epitaxial process
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IR'S 4800 Amp, 3-PHASE CONVERTER SAVINGS ACCOUNT

|

L

1 4800A Assy. 4800A Assy. |
Using Using Parts
Parts Per | 3-550A SCRs 1-1600A SCR Saved
B Assembly Per Leg Per Leg B _} B !Lmy
1. SCRs 18 6 ' 12
2. Heat Sinks 21 9 12
3. Clamps 18 6 | 12
4. Fuses 18 6 | 12
5. Balancing Reactors 18 ] | 18
6. Trigger Pulse 6 0 6
Pwr. Amplifiers
7. lIsolated Gate 18 6 12
Dri_ve Windings I |
Totals 117 3

yields SCRs of virtually identical switching characteris-
tics, so you eliminate expensive current balancing
equipment. It also produces the high voltage SCRs you
need. Specifically: 700A(av) 500 to 2100V; 850A(av), 500
to 22%%0V; 1000A(av), 500 to 1500V, and 1600A(av), 500
to 1200V.

There is also an extra divi-
dend in overall productivity
because Megapower SCRs
will keep your equipment on
line longer. Their surge capa-
bility is so high, they can ride
through massive overloads
without resorting to protec-
tive fuses.

Open a savings account to-
day. Callyour IR branch office,
or bank headquarters (213)
678-6281: Telex: 67-4666. In-
ternational Rectifer, 233 Kan-
sas Street, EI Segundo, CA.

International

Circle 54 on reader service card

Rectifier

International Rectifier, 233 Kansas Street, E| Segundo, CA 90245.

... the innovative power people
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Britain’s electronics
companies surviving
crisis—for now

Unidata machines
start to be
announced

Pye’s entry in
British exchange
market criticized

Electronics/January 24, 1974

International newsletter

So far, British electronics companies have fared better than expected
under the law that restricts electricity offtake to about three-fifths of
normal while the country’s power stations are short of coal due to in-
dustrial disputes. By cutting down on lighting, electrical heating, eleva-
tor usage and so on—and starting up private emergency generators—
nearly all companies seem to be getting 90% or more of normal output.
Some even claim no reduction at all, although achieving full output by
temporary stratagems, such as narrowing the product range.

However, it’s doubtful how long this level can be maintained. Many
semiconductor makers are living hand-to-mouth for gases, and equip-
ment builders can see crippling shortages of plastics and steel as well as
electronic components not far over the horizon. In fact, output of some
TV set makers is already more limited by component supply than power
supply, since most are working full time using standby generators.

Unidata is likely to follow up this month’s announcement of its first
brand-named computer with another larger unit later this year. The
Unidata 7720—described as having 20% more performance than IBM’s
370715 at a System 3/15 price—is, in fact, a modified version of a me-
dium-sized Philips machine that was already under development. It is
still likely to be a matter of years before an entirely original design
comes out of the joint research effort.

Nevertheless, between now and 1976 there will be several more Uni-
data-labelled computers. While the first is being produced by Belgium’s
MBLE, Siemens will be busy preparing the next new unit—known for
now as the X-I—as well as another, the X-3. The French partner, Com-
pagnie Internationale pour I'Informatique will develop three others—
X-2, X-4, and X-5. Meanwhile the struggle to decide how cI1 will fund
its development goes on in France. And while the Pompidou govern-
ment looks for an all-French solution, Honeywell-Bull is still maneu-
vering to join the Unidata club.

Moves by the British Post Office to increase competition among com-
panies supplying it with telephone-exchange equipment by increasing
their number have struck a snag. The three long established suppliers—
Standard Telephones and Cables Ltd., General Electric Co. Ltd. and
Plessey Co. Ltd.—make essentially the same equipment under cross li-
censing agreements and are refusing to supply know-how on new elec-
tronic exchange techniques to the one newcomer the post office has ap-
proved so far, Pye TMC Ltd. This prevents Pye, a Philips subsidiary,
from getting started in development and production of the most impor-
tant new types of exchange equipment. The post office’s exchange
equipment business is worth several hundred million dollars a year.

The three old hands argue that Pye’s inclusion will have little effect
on the public interest. Indeed it must work out excessively favorable to
Pye and excessively unfavorable to themselves. There’ll be no advan-
tage in quicker equipment delivery, they say, because they have al-
ready more than enough capacity to meet post office schedules. Pye
could charge lower prices, but only because no feasible license fee
could equate with their large long-term investment in know-how.

Pye answers that the post office has approved it as a supplier, and it
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France’s CNET
making moves in
electronic switching

Nixdorf reports
gains inits
Japanese push

Solar cells
to recharge
boat’s batteries

International newsletter _

has paid it’s entry ticket by making electromechanical equipment, so it
should be let in. Pye also points out that dissolving a monopoly inevita-
bly produces difficulties, but if it is in the public interest that the mo-
nopoly is dissolved, the difficulties must be accepted.

The French government’s telecommunications R&D organization—the
Centre National d’Etudes des Télécommunications—is negotiating an
electronic switching deal with the British Post Office. The talks are on
establishing technical norms for interphases between the French Platon
E10 technology and the British System-X project. The objective is to
permit the use of Platon-type switching gear in large transit exchanges
in conjunction with British data-processing equipment.

" Back home, CNET is fast moving out of the experimental stage with
its electronic switching networks. Over the last few months, orders have
gone out for enough E10 exhanges to provide 100,000 new lines based
on local exchanges in the western regional centers of Le Mans, Rouen,
and Caen. The first of these networks will start operations soon in Le
Mans and others will follow in 1975. In addition, CNET is due to put
into service in Brittany this year a transit exchange, linking the local ex-
changes to the national network, and another large transit exchange in
Paris—Les Tuileries—will be ready at the end of the year.

A third series of investments will be a string of regional control ex-
changes in western France. The first, in Rennes, will go into action in
1976. At the same time, transmission systems from the western area to
within the western area and to Paris are being developed from a cabled
system giving 50 megabits a second by next year to 140 megabits a sec-
ond by 1978.

Although industry observers were skeptical at first, Nixdorf Computer
AG has performed surprisingly well during the two and a half years that
it’s been active on the Japanese market. In the computer class it repre-
sents—small systems and terminals—the German firm now claims an 8%
market share in Japan, and its 280 installations puts the company in the
No. 3 spot behind Burroughs and NCR. The emphasis thus far has been
on Nixdorf’s 820/15 and 820/25 computer models. But lately, disk sys-
tems have come on strong also. In the U.S., too, the company says it’s
doing well. During the first year of activity there, it has done $14 mil-
lion worth of business, and the company now plans to increase the
number of its U.S. outlets from 12 to 20.

By year’s end, Ferranti Ltd. plans to be in production with a solar-cell
array for recharging the batteries of pleasure boats. An experimental ar-
ray at the London Boat Show earlier this month attracted so much at-
tention that the company believes it must sell well. Production format
will probably be about 30 circular cells, each 2% inches in diameter, ar-
ranged on a circular panel in a hermetically sealed case. Output will be
about 0.5 ampere at 14 volts in bright sunlight. Life will be three years
without degradation, and intended price is about $500. The company
has made satellite cells for many years and its experts say the most diffi-
cult problem may turn out to be the casing, which has to be transparent,
waterproof, and boot proof as it will be part of the deck structure.
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Fresh off the‘;he)lf'. Ribbon cable from Hughes.

It could be as good an idea as penny candy: and have color-coded PVCinsulation. You can get
getting your ribbon cable from the same people who 2210 28 AWG.
crack your tough flat conductor-cable problems. Of course, all our cable comes with Hughes
We offer it by the foot, or as you like it. We not quality built-in. And we handle your order with the
only make it, but we cheerfully cut it, strip it and helpful attitude of one of the most competitive
terminate it for you. companies in the cable business.

Qur new ribbon cable comes in widths
from two to 100 conductors. The con-
ductors are round (solid or stranded),

So write us soon. Hughes Connecting Devices,
500 Superior Ave., Newport Beach, Ca. 92663.
Orcall(714) 548-0671.

-

HUGHES AIRCRAFT COMPANY
CONNECTING DEVICES

We Cl"ﬂCk Ihe tough ONEeS. Circle 57 on reader service card



For the great mass of products and services,
the yellow directory is your quick guide to
local sources. Likewise, for precision
potentiometers and trimmers —especially
high-performance cermet types —the
Beckman catalogs are your books. Broad
standard lines, stocked for you by a
nationwide network of dependable local
distributors.

In precision pots, you'll find wirewound,
cermet, single-turn and multiturn types
ranging from 3 up to 40 turns. And, in size,
the line goes from 40-turn master pot
variety to units as small as
7/8" diameter.

Our cermet trimmers come in low-cost
single-turn, multiturn, or DIP types. They
typify our long experience and proven

Cermet Trimming Pmm;m;rs
Short Form Technical Bulletin
November 1973

control in materials technology. We develop,
improve, and manufacture the materials in
these highly stable trimmers. And they
assure you wide resistance range, good high
temperature/power characteristics, and
complete moisture resistance. These are the
trimmers for now and the future —their
design advantages over wirewound types
are many.

Look into our dials, too. The RB vernier-
readout, for instance, with 100 graduations
per turn. And the 2620, the perfect answer
where position setting is a must but the
budget permits less than highest precision.

For the complete reading on these
Beckman components, ask your nearest
distributor for applicable catalogs. They may
become your favorite source books.



EASTERN REGION

Arrow/Angus
P.O. Box 126
Moorestown, N.J.
(609) 235-1900
(215) 928-1800

Arrow Electronics, Inc.
5207 East Dr.
Baltimore, Md.

(202) 737-1700

(301) 247-5200

Arrow Electronics, inc.
900 Route 110
Farmingdale, N.Y.
(516) 694-8800

Arrow Electronics, Inc.
295 Treadwel! St.
Hamden, Conn,

(203) 248-3801

Arrow Electronics, Inc.
No.15 A Street
Buriington, Mass.
(6817) 273-0100

Arrow Electronics, Inc.
285 Midland Ave.
Saddle Brook, N.J.
(201) 797-5800

Harvey R & D Electronics
44 Hartwell Ave.
Lexington, Mass.

(617) 861-9200

Kierulff Electronics, Inc.
5 Industrial Dr.
Rutherford, N.J.

(201) 935-2120

Lynch-Gentry Associates, Inc.
1932 Drew Street

Clearwater, Fla.

(813) 443-2697

Lynch-Gentry Associates, Inc.
3470 Bowman Dr.

Winter Park, Fla.

(305) 671-7649

Marshall Industries

G. S. Marshail Products Group
88 Needham St.

Newton Highlands, Mass.
(617) 965-5115

Beckman Electronic Component Distributors

M & C Sales

500 Plasamour Drive, N.E.
Atlanta, Ga.

(404) 875-2525

M & C Sales

1106 Burke St.
Winston-Salem, N.C.
(919) 723-1001

M & C Sales

904 Bob Wallace Ave.
Huntsville, Ala.

(205) 539-8476

Ossmann Component Sales Corp.
395 Cleveland Dr.

Buffalo, N.Y.

(716) 832-4271

Ossmann Component Sales Corp.
411 Washington Ave.

Kingston, N.Y.

(914) 338-5505

Ossmann Component Sales Corp.
280 Metro Park

Rochester, N.Y.

(716) 442-3290

Ossmann Component Sales Corp.
132 Pickard Bulilding

Syracuse, N.Y.

(315) 454-4477

Ossmann Component Sales Corp.
1911 Vestal Parkway East

Vestal, N.Y.

(607) 785-9949

CENTRAL REGION

Magnuson Electronics
2420 Oakton St.

P.O. Box 130

Mount Prospect, Ili.
(312) 956-0700

Magnuson Electronics
1246 West 7th St.

St. Paul, Minn.

(612) 227-8495

Norvell Electronics
10210 Monroe Dr.
Dallas, Tex.

(214) 350-6771

Norvell Electronics
6440 Hillcroft Ave.
Houston, Tex.

(713) 774-2568

Beckman-

Norvell Electronics
3340 S. Memoriat Dr.
Tulsa, Okla.

(918) 663-1247

Sheridan Sales Co.
Box 37826
Cincinnatl, Ohio
(513) 761-5432

Sheridan Sales Co.
Box 4457
Cleveland, Ohio
(216) 524-8120

Sheridan Sales Co.
Box 423

Dayton, Ohio

(513) 277-8911

Sheridan Sales Co.
33708 Grand River Ave.
Farmington, Mich.
(313) 477-3800

Sheridan Sales Co.
P.O. Box 877
Florigsant, Mo.
(314) 837-5200

Sheridan Sales Co.
Suite 5009

1717 Penn Ave.
Wilkinsburg, Penn.
(412) 244-1640

WESTERN REGION

Almac/Stroum Electronics
8888 S.W. Canyon Rd.
Portland, Ore.

(503) 292-3534

Almac/Stroum Eilectronics
5811 Sixth Ave. South
Seattle, Wash.

(208) 763-2300

Barnhill Five, Inc.
1410-D Wyoming N.E.
Albuquerque, N. M.
(505) 299-7658

Barnhill Five, Inc.
1170 S. Sheridan Bivd.
Denver, Colo.

(303) 934-5505

HELIPOT DIVISION

Barnhill Five, Inc.
7329 E. Stetson Dr.
Scottsdale, Ariz.
(602) 947-7841

Marshall Industries

G. S. Marshali Products Group
9674 Telstar Ave.

Ei Monte, Ca.

(213) 686-0141

Marshall Industries

G. S. Marshall Products Group
8057 Raytheon Rd.

San Diego, Ca.

(714) 278-6350

Marshall Industries

G. S. Marshall Products Group
788 Palomar Ave.

Sunnyvale, Ca.

(408) 732-1100

Wyle Distribution Group:

Elmar Electronics
6777 East 50th Avenue
Commerce City, Colo.
(303) 287-9611

Elmar Electronics
2288 Charleston Road
Mt. View, Ca.

(415) 961-3611

Liberty Electronics
124 Maryland Street
El Segundo, Ca.
(213) 322-8100

Liberty Eiectronics
3130 North 27th Avenue
Phoenix, Ariz.

(602) 257-1272

Liberty Electronics
8248 Mercury Court
San Diego, Ca.
(714) 565-9171

Liberty Electronics

5305 Second Avenue South
Seattle, Wash.

(208) 763-8200
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Mc GRAW-HILL

DIRECT MAIL LIST SERVICE

McGraw-Hill Industrial Mailing Lists are a direct
route to today’s purchase-controlling executives
and technicians in practically every major in-
dustry.

These names are of particular value now when
most manufacturers are experiencing constantly
increasing difficulty in maintaining their own
lists.

Probably no other organization is as well
equipped as McGraw-Hill to solve the compli-
cated problem of list maintenance during this
period of unparalleled changes in industrial
personnel. These lists are compiled from exclu-
sive sources, based on hundreds of thousands of
mail questionnaires and the reports of a nation-
wide field staff, and are maintained
on a twenty-four hour basis.

Investigate their tremendous possi-
bilities in relation to your own prod-
uct or gervice. Your specifications are
our guide in recommending the par-
ticular McGraw-Hill lists that best
cover your market. When planning
your industrial advertising and sales
promotional activities, ask for more
facts or, better still, write today. No
obligation, of course.

DIRECT MAIL DIVISION

rs THAT W“RK ="

MAILING 118

McGraw-Hill Publishing Co., Inc.

330 West 42nd Street New York, N. Y.
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Centralab

PER: - SEIVES

Now users of discrete capacitors are in
the chips: Here’s how we made it happen.

USCC/Centralab’s
evolution in productivity
changed high-rel ceramic
chip capacitors into
economically realistic
components for industry —
including Detroit.

In 1966, U.S. Capacitor Corpora-
tion was a leading producer and
innovator in the field of high-rel
capacitors. We were capable of
140,000 chip starts a month. They
were of highest quality for use on
Apollo astronauts’ portable life
support systems.

USCC, a division of Centralab,
is now the world’s largest producer
of chip capacitors. Today our au-
tomated production machinery
and improved techniques allow us
to start TWENTY TWO MIL-
LION chips per month. But per-
haps of even greater importance
the yield of finished ceramic chips
is of such high quality that they
are now price competitive in an
increasing number of commercial
and industrial applications.

One system which USCC/Cen-
tralab engineers developed was
converting the dielectric casting
process from a manual operation
to a machine-fed casting process.
This new equipment is so effective
that production rates increased 10
fold, while virtually eliminating
material defects. In short—talent
in production engineering.

Our new equipment allows us
to produce chips for auto radios

Circle 60 on reader service card

One of USCC’s newest pieces of equipment which combines
several operations previously done manually.

on the same production line as
our high-rel units with no con-
flict between quality and fast de-
livery at reasonable prices. Our
Detroit customer is now process-
ing 25,000 auto radio circuits per
day. We can keep him in the chips
at the rate of 25,000 per hour.

Auto radios are only a small
portion; ignition and fuel flow
systems and voltage regulators
are some of the new applications
for an ever growing and demand-
ing marketplace.

The same techniques that in-
creased productivity also guaran-
teed utmost reliability so that

chip capacitors have evolved into
a commercially practical product.
If you’re in the automotive busi-
ness, the electronic OEM, if you
make business machines or com-
munications equipment, remem-
ber USCC/Centralab, the world’s
largest producer of reliable com-
mercial ceramic chip capacitors.

Our engineering talent is avail-
able to help with your applica-
tions. Call John Vincentat USCC/
Centralab (213) 843-3822.

IN§§ USCC/Centralab \‘}
Etectromes Dnneion = Giobe-Umon, inc
2151 North Lincoln Street » Burbank, Califorma 91504



Centralab
DErspec Ivias

The next
best thing
to our plain
ceramic

our metallized substrates

We can furnish high alumina substrates in any shape or
size. With holes, notches, slots or scorelines — and with your
choice of two metallizing systems:

® Refractory metallization with high temperature molybdenum
or tungsten — for applications requiring bond strengths up to
14,000 psi. You get the pattern adhesion necessary for die or
wire bonding, metallic seals, metal hardware or lead attachment.
Plus excellent stability for high temperature processing in most
types of atmospheres.

® Noble metallization using silver, palladium silver or palladium
gold is ideal for conductive patterns in hybrid circuits. You can
have complex patterns with 10 mil lines over large areas — 5
mils over small areas. Bond strengths meet requirements for
subsequent soldering and/or die and wire bonding.

When you need proven metallized substrate capability
come to Centralab — first. Our exclusive materials and pro-
prietary production processes are the result of 45 years in
ceramics for electronics. Put our technological skills to work
for you.

Centralab
for Bulletin
1057TC
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